a 1. Vocabulary A____———C (Venn diagram, line plot) shows the relationship 
between sets. 


pon by Write each fraction as a decimal. 
ilary that will make Dem ? 7 
re successful with | P? 9 (sB5) 8 
ee concept. Write each decimal as a fraction in simplest form. 
5. 5.75 


4.0.6 
(SB6) (SB6) 


New Co ncepts A set is a collection of objects. Each object in the set is called an element. 
A set is written by enclosing the elements within braces. There are three types 
of sets. A set with no elements is called the null or empty set. A set with a 
finite number of elements is a finite set. An infinite set has an infinite number 
of elements. 
{12, 24,36} {1,3,5,...} {}ord 
finite set infinite set null or empty set 


The subsets of real numbers are infinite sets. 


Subsets of Real Numbers 


The numbers used to count objects or things. 
{1, 2, 3; 4,...} 


Natural Numbers 


The set of natural numbers and zero. 


Reading Math Whole Numbers 
{0, 1, 2, 3, 4,...} 


The three dots inside 


the braces are called an The set of whole numbers and the opposites of the 
ellipsis. An ellipsis shows natural numbers. 

that the numbers in the Integers 

Pa without Aia —4, —3, —2, —1, 0, 1, 2, 3, 4,...} 

end. 


Numbers that can be written in the form = where 
a and b are integers and b 0. In decimal form, 
Rational Numbers rational numbers either terminate or repeat. 


Examples: L, 0.3, — Z, 0.125 


Numbers that cannot be written as the quotient of 
two integers. In decimal form, irrational numbers 


Irrational Numbers either terminate nor repeat. 


R Online Connection 5 Examples: V5, V2, -V2, 3V3, T, 37 
m 


www.SaxonMathResources.co Real Numbers The set including all rational and irrational numbers. 
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The Venn diagram below shows how the sets of numbers are related. 


Real Numbers 


Rational Numbers 


Integers 


Irrational Numbers 
Whole Numbers 


Natural Numbers 


= Example fy Identifying Sets 
Math Language For each number, identify the subsets of real numbers to which it belongs. 
1 
The set of natural = 
numbers is a subset of 2 
the set of real numbers 
because every natural SOLUTION 


number is a real number. : 
{rational numbers, real numbers} 


(b.) 5 


SOLUTION 


{natural numbers, whole numbers, integers, rational numbers, real numbers} 


(e) 3v2 


SOLUTION 


{irrational numbers, real numbers} 


S Example 2 | Identifying Sets for Real-World Situations 


Identify the set of numbers that best describes each situation. Explain 
your choice. 


the value of the bills in a person’s wallet 


SOLUTION The set of whole numbers best describes the situation. 
The wallet may contain no bills or any number of bills. 


the balance of a checking account 


SOLUTION The set of rational numbers best describes the situation. The 
balance could be positive or negative and may contain decimal amounts. 


the circumference of a circular table when the diameter is a 
rational number 


SOLUTION The set of irrational numbers describes the situation. Since 
circumference is equal to the diameter multiplied by pi, it will be an 
irrational number. 


Lesson 1 


nipulatives, through 
patterns, and in a variety 
of other ways. 
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The intersection of sets A and B, A N B, is the set of elements that are in A and 
B. The union of A and B, A U B, is the set of all elements that are in A or B. 


eta 3 | Finding Intersections and Unions of Sets 


Find A N Band A U B. 

A = {2, 4, 6, 8, 10, 12}; B = {3, 6, 9, 12} 

SOLUTION 

AN B= {6, 12}; AU B = {2, 3, 4, 6, 8, 9, 10, 12} 

A = {11, 13, 15, 17}; B = {12, 14, 16, 18} 
SOLUTION 
ANB={}or Ø; AU B = {11, 12, 13, 14, 15, 16, 17, 18} 


A set of numbers has closure, or is closed, under a given operation if the 
outcome of the operation on any two members of the set is also a member 
of the set. For example, the sum of any two natural numbers is also a natural 
number. Therefore, the set of natural numbers is closed under addition. 


One example is all that is needed to prove that a statement is false. 
An example that proves a statement false is called a counterexample. 


= Example EJ Identifying a Closed Set Under a Given Operation 


Determine whether each statement is true or false. Give a counterexample 
for false statements. 


The set of whole numbers is closed under addition. 
SOLUTION 
Verify the statement by adding two whole numbers. 
2+3=5 
9 +11 =20 
100 + 1000 = 1100 
The sum is always a whole number. 


The statement is true. 
The set of whole number is closed under subtraction. 


SOLUTION 


Verify the statement by subtracting two whole numbers. 


6-4=2 
100 — 90 = 10 
4—-6=-2 


4 — 6is acounterexample. The difference is not a whole number. 


The statement is false. 


Lesson Practice 


F or each number, identify the subsets of real numbers to which it belongs. 


a. —73 b. 2 és 18% 


Identify the set of numbers that best describes each situation. Explain 
your choice. 


nbers refer 


Io d. the number of people on a bus 
le in this 


on in which the major e. the area of a circular platform 
concept of that particular 
problem is introduced. ee 
Teton refer to the f. the value of coins in a purse 
lesson examples if you 
need additional help. Find Cn D and CU D. 
X 


g. C = {4, 8, 12, 16, 20}; D = {5, 10, 15, 20} 

h. C = {6, 12, 18, 24}; D = {7, 14, 21, 28} 
Verify Determine whether each statement is true or false. Provide a 
counterexample for false statements. 


i. The set of whole numbers is closed under multiplication. 


j. The set of natural numbers is closed under division. 


Practice Distributed and Integrated 


1. Multiply 26.1 x 6.15. a kde ady, 
(SB2) 


3. Divide 954 + 0.9. 4. Add2 4441, 
(SB2) (SB 3) 5 8 8 


duced. You can 
to the examples or 


5. Write Š as a decimal. 6. Write 0.666 as a fraction. _ practice in that lesson, if 
(SB5) (SB6) you need additional help. 
7. Add 24 + J4; 8. Name a fraction equivalent to 2. 
(SB 3) 2 5 (SB7) 


m 9. Error Analysis Two students determine the prime factorization of 72. Which student 
ee is correct? Explain the error. 


Student A Student B 

72 72 

=9-8 =9-8 
ORAR. = 0) 5716 
=9-2-2-2 = 3630270207 


10. Find the prime factorization of 144. 
(SB 12) 
aye Write 0.15 as a percent. If necessary, round to the nearest tenth. 


a Write 7.2 as a percent. If necessary, round to the nearest tenth. 
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*13. Use braces and digits to designate the set of natural numbers. 
*14. The set {0, 1, 2, 3,...} represents what set of numbers? 
*15. Represent the following numbers as being members of set K: 2, 4, 2, 0, 6, 0, 10, 8. 


*16, Multiple Choice Which of the following numbers is an irrational number? 


Ais B Asis C 15.15151515... D -2 


"17. Measurement The surface area of a cube is defined as 6s°, where s is the length of 
’ the side of the cube. If s is an integer, then would the surface area of a cube be a 
rational or irrational number? 


‘to each other 
o the real world. 
Also, because you 
practice the same topic 
. . . in a variety of ways over 
18. Verify True or False: A right triangle can have an obtuse angle. Explain your several lessons, you will 
aie answer. have “time to learn” the 
concept and will have 
19. (Anatomy) A baby’s head is approximately one fourth of its total body length. If the multiple opportunities 


SB 3) s : 7 to show that you 
f baby’s body measures 19 inches, what does the baby’s head measure? Understand. i 


soe True or False: An acute triangle has 3 acute angles. Explain your answer. 


e True or False: A trapezoid has two pairs of parallel sides. Explain your answer. 


*22. Tyrone ran 7 laps on the quarter-mile track during practice. Which 
Subset of real numbers would include the distance Tyrone ran at practice? 


of Practice 


your state test. 
practicing for 
ig” test every day! 


soos True or False: A parallelogram has two pairs of parallel sides. Explain your 
answer. 


AN 24. Write Use the divisibility test to determine if 1248 is divisible by 2. Explain 
= your answer. 


+25. Geometry The diagram shows a right triangle. The length of the hypotenuse is l V34 inches 
a member of which subset(s) of real numbers? 3 inches 
5 inches 
*26, Multi-Step The diagram shows a rectangle. 6 feet 
a. Find the area of the rectangle. | | 3 feet 
b. The number of square feet is a member of which subset(s) of real 
numbers? 


27. (Lunar Rover ) (Lunar Rover ) The surface-speed record set by the lunar rover on the moon is 
eo 10.56 miles per hour. At that speed, how far would the rover travel in 3.5 hours? 
AN 28. Write Use the divisibility test to determine if 207 is divisible by 3. Explain 


(SB 4) 
your answer. 


t. Because of that, 
Iggested that these 
rcises be worked first, 
case you might want 
help. 


29, (Swimming) (Swimming) Vidiana and Jaime went swimming before school. Vidiana swam = > mile 
SBI 

SPU and Jaime swam + 7 mile. Write a comparison to show who swam farther. Use a >; 
o=; 


*30. (Banking) Shayla is balancing her checkbook. Which subset of real numbers best 
describes her balance? 
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ai Vocabulary When two numbers are multiplied, the result is called 
h 


the—— (quotient, product) 
Add. 
2,1 
2. pS 3. 654.1 + 78.39 
(SB335 3 (SB2) 
Multiply. 
4. 4.5(0.23) 5 3(2) 
(SB2) ST (sB3) 8\9 


New Concepts A symbol, usually a letter, used to represent an unknown number is called 
a variable. In the algebraic expression 4 + x, x is a variable. The number 4 
in this expression does not change value. A quantity whose value does not 
change is called a constant. 


i 


Identifying Variables and Constants 
Identify the constants and the variables in each expression. 
6 — 3x 

SOLUTION 


The numbers 6 and 3 are constants because they never change. The letter x 
is a variable because it represents an unknown number. 


Tlwz + 28y 
SOLUTION 


The numbers 71 and 28 are constants because they never change. The letters 
w, y, and z are variables because they represent unknown numbers. 


The expression 4xy can also be written as 4 • x • y. When two or more 
quantities are multiplied, each is a factor of the product. The numeric 

c t What oth . l . . ; ; 

eee Tr factor of a product including a variable is called the numeric coefficient, 


describe the coefficient or simply the coefficient. 
in the expression 5mn? 


Math Reasoning 


coefficient 
4xy 
cS Online Connection 1 
www.SaxonMathResources.com f a ct ors 


Lesson 2 


Hint 
LA 
373 


= Example By Identifying Factors and Coefficients in Expressions 


Identify the factors and coefficients in each expression. 


Tyw 


SOLUTION 


The factors are 7, v, and w. The coefficient is 7. 


—5rst 


SOLUTION 


The factors are —5, r, s, and t. The coefficient is —5. 


K 
3 
SOLUTION 


The factors are + and y. The coefficient is L 


cd = 1cd cd 


SOLUTION 


The factors are c and d. The expression cd has an implied coefficient of 1. 


Parts of an expression separated by + or — signs are called terms of an 
expression. A term that is in parentheses such as (y + 2) can include a plus or 


minus sign. 
p 
4x +2 —8 
— Yo 5+1 
one term 
Xx — 4xym 3x + 2y —10 
two terms three terms 


You can refer to a particular term of an expression by its placement within 
the expression. The terms of an expression are numbered from left to right, 
beginning with the first term. 


x + 4xym 6p 8 
(y <7 
1st term 2nd term 3rd term 4th term 
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= Example H Identifying Terms 


Identify the terms in each expression. 


24x St 
6 57w - = 3mn — —9 

xy + I/w F (b.) m+ mn (d+ 8) 
SOLUTION SOLUTION 

The first term is 6xy. The first term is m. 

The second term is 57w. The second term is 3mn. 

The third term is $. The third term is uT , 

The fourth term is 9. 


“ Example 4 Application: Telecommunications 


The local telephone company uses the expression below to determine the 
monthly charges for individual customers. 


0.1m + 4.95 


How many terms are in the expression? 
SOLUTION There are two terms. 


Identify the constant(s). 
SOLUTION The constants are 0.1 and 4.95. 


Identify the variable(s). 
SOLUTION The variable is m. 


Lesson Practice 


Identify the constants and variables in each expression. 
a. 65qrs + 12x b. 4gh — 7lyz 


Identify the factors and coefficients in each expression. 


c. 17def d. = 
e. —3st f. abc 


a the terms in each expression. 


63b 
g. 8v — 17yz + Agh 


i 


18s — 47j 
384 + 18s — 47jkl 


Pins Bikes uses the expression below to calculate rental fees. 
6.50 + 3.25h — 0.75b 
i. How many terms are in the expression? 
j. Identify the constants. 
k. Identify the variables. 
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Practice Distributed and Integrated 


Find the GCF of each pair of numbers. 


1. 


(SB 9) 


24, 32 2. 28, 42 
(SB 9) 


Find the LCM of each group of numbers. 


7, oy yO) 
(SB 10) (SB 10) 
Multiply or divide. 
32 š 8 6 T EA 2L 
(sB3) 4 15 (s83) 15 ` 25 


Identify the coefficients and variables in each expression. 


ale 
(2) 
*8. 
(2) 


*9, 
(2) 


rst — 12y 


2xy + 7w- 8 


2 
4 Zj 
Ts + 5 


Identify the following statements as true or false. Explain your choice. 


*10. 
(1) 
11. 
(1) 


12. 
(1) 


Verify All whole numbers are natural numbers. 
Verify All integers are real numbers. 


Verify A number can be a member of the set of rational numbers and the set of 
irrational numbers. 


13. Multi-Step Use the following set of data. 


(SB 29) 


14. 
(1) 


om 15. 
(1, SB 3) 


16 


(SB 12) 


17 


(SB 13) 


3, 6, 4, 3, 6, 5, 6, 7, 4, 3, 2, 4, 6 
a. What is the frequency of each number? 


b. Display the set of data in a line plot. 
All natural numbers are members of which other subsets of real numbers? 


Measurement Add 73 meters + 6t meters. Does the sum belong to the set of 
rational numbers, integers, or whole numbers? 


Find the prime factorization of 153. 


Verify True or False: An obtuse triangle can have more than one obtuse 
angle. Explain your choice. 


6,18: Geometry A line can be classified as a angle. 
AN 19. Write Use the divisibility test to determine if 2345 is divisible by 4. Explain 


(SB 4) 


20. 
(SB5) 


10 


your answer. 


Write 0.003 as a percent. If necessary, round to the nearest tenth. 
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21. 
(1) 
22. 
(1) 


*23. 
(2) 


*24. 
(2) 


*25. 
(2) 


*26. 
(2) 


*27. 
(2) 


(SB 14) 


*29. 
(2) 


30. 
(1) 


Use braces and digits to designate the set of whole numbers. 
The set {1, 2, 3,...} represents what set of numbers? 


Multiple Choice What is the second term in the expression 
gh 
V8 + =e ar E 


h 
A (3x +y) B 15gh cC V8 p= 


To calculate the amount of time it takes for a planet to travel around 


the sun, you use the following expression: r. Which values are constants, which 
are variables, and which are coefficients? 


(Entertainment) Admission price for a matinee movie is $5.75 for children and $6.25 
for adults. Brad uses the expression $5.75c + $6.25a to calculate the cost for his 
family. What are the variables in the expression? 


Error Analysis The surface area of a rectangular prism is 2/w + 2/h + 2wh. Two 
students determined the variables in the formula. Which student is correct? What 
was the error of the other student? 


Student A Student B 


variables: 2/w, 21h variables: Z, w, A 


A large medical organization wants to put two cylindrical aquariums 
in the pharmacy area. It will cost the pharmacy 53 cents per cubic inch of 
aquarium. This is the formula for figuring out the cost: P = (arh) ($0.53). 

a. Find the coefficients of the expression. 


b. Find the variables of the expression. 


8. Multiple Choice Which shape is not a parallelogram? 


A square B rectangle C trapezoid D rhombus 


(Cycling) A bicycle shop uses the expression $5 + $2.25h to determine the charges 
for bike rentals. How many terms are in the expression? 


The attendance clerk keeps records of students’ attendance. Which 
subset of real numbers would include the number of students in attendance each 
school day? 
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Simplifying Expressions Using the Product 


Property of Exponents 
| Warm U p I. Vocabulary In the term 4x, x is the . (variable, coefficient) 
Simplify. 
gy (1200.7) “ody (0-5)(11) 0.9) 


ony (3) (5) To (5) (3) ie 


New Concepts An exponent can be used to show repeated multiplication. 


base = Ax exponent 


The base of a power is the number used as a factor. If the exponent is a 
natural number, it indicates how many times the base is used as a factor. 


Words Power | Multiplication | Value 
five to the first power 5 5 5 
five to the second power s4 5.5 25 
or five squared 
five to the third power 5° 5.5.5 125 
or five cubed 
five to the fourth power 5*4 5.5.5.5 625 
Caution = Example fl Simplifying Expressions with Exponents 
Be careful not to Simplify each expression. 
multiply the base and 
the exponent when 3 
simplifying powers. T (0.3)? 
SOLUTION SOLUTION 
The exponent 3 indicates The exponent 4 indicates 
that the base is a factor that the base is a factor 
three times. four times. 
P (0.3)* 
cS Online Connection Sey = (0.3)(0.3)(0.3)(0.3) 
www.SaxonMathResources.com = 343 = 0.0081 
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Math Reasoning 


Generalize Examine 
the powers of 10. What 
pattern do you see? 


Math Reasoning 


Estimate Use the order 
of magnitude to estimate 


1,127,000 times 108. 


(5) 10 
SOLUTION SOLUTION 


The exponent 3 indicates that the 
base is a factor three times. 


The exponent 5 indicates that the 
base is a factor five times. 


(2) 10° 

2 = 10-10-10 
—-1.1.,1.,.1.1 = 1000 
2772 

O 

32 


The product of powers whose bases are the same can be found by writing 
each power as repeated multiplication. 


546 SS= (5052525) (5e5.5.5.5)=5 
The sum of the exponents in the factors is equal to the exponent in the 
product. 


Product Property of Exponents 


If m and n are real numbers and x # 0, then 


x" e x = KTR 


Example 2| Applying the Product Property of Exponents 


Simplify each expression. 


E E 


SOLUTION 


Since each of the factors has the same base, the exponents can be added to 
find the power of the product. 


x’+1+2 = xl 


m e memen sn 


SOLUTION 


The first three factors have m as the base. The exponents can be 
added to find the product of those three factors. The last two factors 
have n as the base. The exponents can be added to find the product 
of the last two factors. 


Oe on? = mn? 


The order of magnitude is defined as the nearest power of ten to a 
given quantity. The order of magnitude can be used to estimate when 
performing calculations mentally. 
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fm Example H Application: Speed of a Supercomputer 


In 2006, the fastest supercomputer’s performance topped out at about one 
PFLOPS. One PFLOPS is equal to 10° TFLOPS. Each TFLOPS is equal to 
10° FLOPS. What was the computer’s speed in FLOPS? 


SOLUTION 


Understand 
1 PFLOPS = 10? TFLOPS 
1 TFLOPS = 10” FLOPS 


Find the number of FLOPS in one PFLOPS. 


Plan 


Write an expression to find the number of FLOPS in one PFLOPS. 


Solve 


To find the speed in FLOPS, find the product of the number of TFLOPS, 
10°, and the number of FLOPS in a TFLOPS, 10”. 


10°- 10” 
= 19?*!2 
= 10" 
The computer performed at a speed of 10'° FLOPS. 
Check 
10°. 102 2 105 
(10+ 10+ 10)(10+ 10+ 10+ 10+ 10+ 10+ 10+ 10+ 10+ 10+ 10+ 10) 2 10 


105 =105 y 

Lesson Practice e— 
Simplify each expression. 

4 2 
(Ex 1) 6 a (1.4) 

2 3 

Ce 2) d. 10° 

(Ext) \5 (Ex 1) 

ee Ce eee eee 
(eed mele > Me an eo ee 


g. If a supercomputer has a top speed of one EFLOPS which is equal to 
‘“**) 10° GFLOPS, and if one GFLOPS is 10? FLOPS, what is the computer’s 
speed in FLOPS? 


Practice Distributed and Integrated 


Find the GCF for each pair of numbers. 
1, 15,35 2. 32, 48 


(SB9) (SB9) 
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Find the LCM for each group of numbers. 


3. 8, 4, 2,4,7 
(SB 10) (SB 10) 
Multiply or divide. 
9 . 12 6 6 KOS 24 
(sB3) 16 15 (sB3) 15 ` 30 


Identify the coefficients and variables in each expression. 
7. 6mn + 4b 
(2) 


8. 5j — 9cd +2 
(2) 
9, 23t + sy 
2) 7 
Identify the following statements as true or false. Explain your choice. 
*10. Verify All real numbers are integers. 
1. Verify All natural numbers are whole numbers. 


12, Verify All irrational numbers are real numbers. 


Complete the comparisons. Use <, >, or =. 


13. 42.53 O 42.35 14. a O L 
(SB1) (SBI) 9 12 
15. Add 14 + 72. 
(SB 3) 8 5 


D 16. Measurement Use braces and digits to designate the set of integers. Which 


” measurement can be described by the set of integers: temperature or volume? 
17. Find the prime factorization of 98. 
(SB 12) 


*18. Error Analysis Two students are trying to simplify the expression x? + x°. Which 
student is correct? Explain the error. 


Student A Student B 
ee ee 
x25 = x! x = x! 


19. Verify True or False: A rhombus is always a square. Explain your choice. 
(SB 14) 


N, a Write Use the divisibility test to determine if 306 is divisible by 6. Explain your 
answer. 


“21. The expression 3° indicates the number of times 3 is used as a factor. 
a. Which number in the expression is the base? 
b. Which number is the exponent? 


c. What is the simplified value of this expression? 


15 


oe 


"23. 
(3) 


*24. 
(3) 


*25. 
(3) 


26 


(SB 13) 


*27. 
(3) 


© 28, 


*29. (Aquarium) 


(SB 26) 


*30. 
(2) 


16 


Multiple Choice MFLOPS, TFLOPS, and PFLOPS are used to measure the speed 

’ ofa computer. One PFLOP is equal to 10° TFLOPS. Each TFLOP is equal to 10° 
MFLOPS. How many MFLOPS are in a PFLOP? 

A 10" B 10° C 10° D 10° 


A cooking magazine advertises 4 recipes in every issue. How many 
recipes are in 4’ issues? 


Multi-Step A business is worth 10° dollars this year. The business expects to be 10° 
more valuable in five years. 
a. Simplify 10° to determine how many times more valuable the business 

will be. 


b. What will the business be worth in five years? Express your answer in 
exponential form, then simplify your answer. 


The population of Bridgetown triples every decade. If the population 
in the year 2000 was 25,000, how many people will be living in Bridgetown 
in 2030? 


. Multiple Choice Which triangle is a right triangle? 


A atriangle with angle measures of 45°, 45°, and 90° 
B a triangle with angle measures of 40°, 110°, and 30° 
C atriangle with angle measures of 55°, 45°, and 80° 


D a triangle with angle measures of 60°, 60°, and 60° 


The population of a certain bacteria doubles in size every 3 hours. If 
a population begins with one bacterium, how many will there be after one day? 
Simplify the expression 1 - (2)* to determine the population after one day. 


i You can calculate the area of a trapezoid using the following equation: 
=hx ari, Identify the constant(s) in the equation. 


(Aquarium) A fish tank is in the shape of a cube. Each side measures 3 feet. What is 
the volume of the fish tank? 


Remodeling ) Vanessa is remodeling her bathroom. She uses the expression 2/ + 2w 
to determine the amount of wallpaper border she needs. 
a. How many terms are in the expression? 


b. What are the variables? 
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1. Vocabulary A(n) can be used to show repeated multiplication. 
Simplify. 
2. 28.75 + 13.5 3. 89.6 — 7.4 
(SB 2) (SB 2) 
2.9 1 1 
= . 4> + 3= 
ea 3 16 sy 5 : 2 


New Concepts To simplify an expression means to perform all indicated operations. 
Simplifying an expression could produce multiple answers without rules 
concerning the order in which operations are performed. Consider the 
example below. 


2. (3) _ 2-9 _ 18 


Meth 1: =—=3 
ethod A A 6 

2B Q23 6 36 
Method 2: 6 = ; ay ee =6 


To avoid confusion, mathematicians have agreed to use the order of operations. 
The order of operations is a set of rules for simplifying expressions. Method 1 
followed the order of operations. 


Order of Operations 


Work inside grouping symbols. 
Simplify powers and roots. 

Multiply and divide from left to right. 
Add and subtract from left to right. 


Simplifying Expressions with Parentheses 
Simplify. Justify each step. 

(10-3) +7+(5 +4) 

SOLUTION 


> SN FS 


Write the expression. Then use the order of operations to simplify. 


(10-3) +7+(5 +4) 


=304+7-9 Simplify inside the parentheses. 
CS Online Connection = 30 + 63 Multiply. 
www.SaxonMathResources.com) | = 93 Add. 
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= Example By Simplifying Expressions with Exponents 


Simplify each expression. Justify each step. 


44+9+3-—2-(3) 

SOLUTION Write the expression. Then use the order of operations to simplify. 
4+49+3-—2-(3) 

=644+9+3-2-9 Simplify exponents. 

=644+3-18 Multiply and divide from left to right. 

= 49 Add and subtract from left to right. 


a (2. a 2) 


Remember to use the 
order of operations inside 


SOLUTION Write the expression. Then use the order of operations to simplify. 


parentheses as well. (2 a= 2) 
2 
= 2 
= a Multiply inside the parentheses. 
(4)? ne 
= 3 Subtract inside the parentheses. 
_ 16 ae 
= Simplify the exponent. 
=8 Divide. 


Example 3 | Comparing Expressions 


Compare the expressions. Use < , >, Or =. 


(18 + 8) 


5 —8+4 


(1543) 29230 


SOLUTION 


Use the order of operations to simplify the two expressions. 


+ 
(1.5+3) +9433 a gid 
= (4.5) +943? -2 - sd 
=4.5 +9 +27 =13-8+4 
ce = 0.5427 =13-2 
=27.5 =11 


Remember to compare 
the original expressions 


in the i lity. 184+ 8 
iaia Shes S 11,115 43) 20437 O CS+8) 
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Hint 


Remember that the 
formula for the area of a 
circle is mr. 


Caution 


Do not forget to cube 2 
in the expression for the 
model moon's volume. 


= Example EJ Application: Comparing a Crop Circle to a Soccer Field 
A crop circle in a wheat field has a diameter of 100 yards. Its area is 
3.14. (y square yards. A World Cup soccer field is 70 yards by 
110 yards. Its area is (70 + 110) square yards. How much larger is the crop 


circle than the soccer field? 
SOLUTION 
Find each area and subtract to find the difference. 


toy 
2 


Area of soccer field: (70 + 110) 


TDificrence nara iid (22) — (70 + 110) 


Area of crop circle: 3.14 + | 


Simplify the expression. 


2 
3.14. (100) — (70 + 110) 


= 3.14- (50)? — (7700) Evaluate inside the parentheses. 


= 3.14 e 2500 —7700 Simplify the exponent. 
= 7850 — 7700 Multiply. 
= 150 Subtract. 


The crop circle is 150 yd* larger than the soccer field. 


Lesson Practice 
r a. Simplify 45 — (2 + 4) - 5 — 3. Justify each step. 


Simplify each expression. Justify each step. 
b.9-2?-9 +3 


15—3°+4-2 
a al 


re d. Compare the expressions. Use <, >, or =. 
{+3246 O5-2+2.4+3+9 


rÈ Jonah is making a model of the moon using plastic foam. He uses 
ae the formula tm to find the volume. The model moon’s radius 
is 5 inches. What is the volume of the model moon? Give the answer 


in terms of 7. 
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Practice Distributed and Integrated 


Add, subtract, multiply, or divide. 


1 1 2 1 3 1 1 
(SB 3) 2i a +5 (SB 3) a 7 T a 3 j ta 25 
alaa 5, 3.519 + 0.3 6.416323 
(SB3) 3 6 (SB 2) (SB 2) 


T; How many terms are in the algebraic expression 14x? + 7x + a 
8. Find the prime factorization of 225. 
(SB 12) 


AN so Write Use the divisibility test to determine if 124,302 is divisible by 3. Explain 
= your answer. 


10, Represent the following numbers as being members of set L: —15, 1, 7, 3, —8, 7, 0, 
19.6. 12 


as Verify True or False: All whole numbers are integers. Explain your answer. 
“12, To which set(s) of numbers does V5 belong? 

a Write 1 as a percent. If necessary, round to the nearest tenth. 

as Write 2 as a percent. If necessary, round to the nearest tenth. 

*15, Compare 3 - 4° + 4 O3. (16 + 16) using <, >, or =. Explain. 


a Multiple Choice Which triangle is an obtuse triangle? 
PR ee triangle with angle measures of 45°, 45°, and 90° 
B a triangle with angle measures of 40°, 120°, and 20° 


C a triangle with angle measures of 55°, 45°, and 80° 


D a triangle with angle measures of 60°, 60°, and 60° 


ai Display the following set of data in a line plot: 
6,7,8,4, 5,4, 3,4, 5,3,2,6,2,7 
as Verify True or False: A square is a rectangle. Explain your choice. 
T 19. Measurement Subtract 152 yards — 74 yards. 


20. Error Analysis Two students determine the prime factorization of 108. Which 
(P12 Student is correct? Explain the error. 


Student A Student B 
108 =2.2.3.3.3.3 108 = 2. 3? 


AN 21. Write Use the divisibility test to determine if 1116 is divisible by 9. Explain 
Í your answer. 
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22. 
(2) 


*23. 
(4) 


*24. 


(4) 


*25. 
(49) 


*26. 
(4 


*27. 
(49) 


23; 


*29. 


(4) 


*30. 
(4) 


have in their pockets. Ashley has 12 nickels, 2 dimes, and 


LG 
6 
a. Find the variables of the expression. 


+ 3xy — 19 


b. Find the terms of the expression. 


(Biology) A survey found that there were 1100 gray wolves in Minnesota in 1976. 
By 2003, the number of gray wolves had increased to 2300. What was the average 
growth of the wolf population in one year? (Round to the nearest whole number.) 


Multiple Choice A bouquet is made from nine red roses that cost $1.75 each and 
five white roses that cost $1.50 each. Use the expression 9 + ($1.75) + 5 + ($1.50) 
to find the cost of the bouquet. 


A $31.00 B $23.25 
C $25.25 D $21.75 
A can of soup in the shape of a cylinder has a radius of r = 3.8 cm 


3.8 cm and a height of 11 cm. What is the surface area of the 
can to the nearest tenth? Use 3.14 for 7. 


sou’ h=11 cm 


Multi-Step Two friends compare the amount of change they 


4 quarters. Beto has 10 nickels, 4 dimes, and 3 quarters. 

Who has more money? 

a. Write an expression to represent the value of Ashley’s money. (Hint: Use 10¢ 
to represent the value of each dime, 5¢ for each nickel, and so on). Simplify the 
expression. 


b. Write an expression to represent the value of Beto’s money. Simplify 
the expression. 


c. Compare the value of money that each friend has. Who has more? 


(School Supplies ) Anthony had 10 packages of markers. Each package contained 
8 markers. He gave 2 packages to each of the other 3 people in his group. Use the 


expression 8(10 — 3 - 2) to determine how many markers Anthony kept for himself. 


Geometry Use the cube shown to write a formula for the volume 


of any cube. 

(Temperature ) The hottest day in Florida’s history was 109°F, s 

which occurred on June 29, 1931 in Monticello. Use the s 
expression 2(F — 32) to convert this temperature to degrees s 

Celsius. Round your answer to the nearest tenth of a 

degree. 


Each month Mrs. Li pays her phone company $28 for phone service and 
$0.07 per minute for long-distance calls. Use the expression 28 + 0.07 m to find 
the amount she was billed if her long-distance calls totaled 223 minutes. 
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Finding Absolute Value and 
Adding Real Numbers 


(S. 


(Ss. 


B 


B 


I. Vocabulary The set of 


(integers, real numbers) includes all 


rational or irrational numbers. 


Simplify. 
2. 54.2 — 27.38 
2) 


4. 1.09 + 76.9 
2) 


New Concepts The absolute value of a number is the distance from the number to zero on a 
number line. The absolute value of 4 is written | 4|. 


Reading Math 
Read —|9 | as the 


opposite of the absolute 
value of 9. 
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4 
H 4 | 
> 1 1+ 1 1 
—4.-3.-=2 -1 0 4 2 8.4 
Oe, opposites ae 
|-4|=4 |4|=4 
Absolute Value 


Simplify. 
lo] 
SOLUTION 


The absolute value of 0 
is 0. 


-3 
SOLUTION 


First simplify within the 
absolute-value bars. Then 
find the absolute value. 


1 
4| |4 


1-4} 


The absolute value of a number n is the distance from n to 0 on a number line. 


Finding the Absolute Value 


|7.12| 


SOLUTION 


The distance from 7.12 to 0 is 7.12. 
So the absolute value is 7.12. 


(a) -111 - 21 


SOLUTION 


First simplify within the 
absolute-value bars. Then find the 
absolute value. 


-|11 — 2| = -|9| = —9 


Online Connection 
www.SaxonMathResources.com 


ZAAN Y Modeling Real Number Addition 
Find the sum —5 + 3. 
Model —5 and 3 using algebra tiles. 


Group positive and negative tiles to make zero pairs. 


is 


—3+3=-2 


Count the remaining tiles. 


Model —5 + 3 on a number line. 


Use algebra tiles to find the sum. Then model each problem on a 
number line. 


(a.) 4+ (-3) (b.) -2 + -6 ©.) (-7) +7 


Generalize Determine whether each statement is true or false. Provide a 
counterexample for false statements. 


The sum of two positive numbers is always positive. 
The sum of two negative numbers is always negative. 


The sum of a positive and a negative number is always 
negative. 


The sum of two numbers can also be found using the rules for adding real 
numbers. These rules apply to all real-number addends. 


Rules for Adding Real Numbers 


Adding Numbers With the Same Sign 


To add numbers with the same sign, add their absolute values. The sum 
will have the same sign as the addends. 


Examples 34+2=5 —3 + (—2) = —5 


Adding Numbers With Different Signs 


To add numbers with different signs, find the difference of their absolute 
values. The sum will have the sign of the addend with the greater absolute 
value. 


Examples 3 +(—2)=1 (—3)+2= -1 
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F Example H Adding Real Numbers 


Find the sum. 
(12) +21 (—19) + (—8) 
SOLUTION Since the SOLUTION Since the 
numbers have different numbers have the same 
signs, find the difference sign, find the sum of their 
of their absolute values. absolute values. The sum 
The sum is positive is negative because both 
because | —12| < |21|. addends are negative. 
(—12)+21=9 (—19) + (—8) = —27 
3 1 
62) +50) (-2) + (-4) 
SOLUTION Since the SOLUTION Since the 
numbers have different numbers have the same 
signs, find the difference sign, find the sum of their 
of their absolute values. absolute values. The sum 
The sum is negative is negative because both 
because | 3.2| < | —5.1]. addends are negative. 
_ 3), (_1)_(_4 

(3.2) + (—5.1) =-19 | 3) + =} =| 2) 

3| Identifying Sets of Real Numbers Closed 

Under Addition 
Math Language Determine whether each statement is true or false. Give a counterexample 


for false statements. 
A set of numbers is 


closed under a given 
operation if the outcome 
of the operation on any p : ; 
sie members Gr UR sct SOLUTION The statement is true because the sum of any two integers will 
is also a member of be an integer. 

the set. 


The set of integers is closed under addition. 


The set of real numbers is closed under addition. 


SOLUTION The statement is true because the sum of any two real numbers 
will be a real number. 


= Example EJ Application: Football 


On the first down, the Cougars lost 4 yards. They gained 7 yards on the 
second down. Use addition to find the total number of yards lost or gained 
on the first two downs. 


SOLUTION A loss of 4 yards can be expressed as —4. 
(-4)+7=3 


The Cougars gained a total of 3 yards on the first two downs. 
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Lesson Practice tama 


campus : 

a. |—3.4| b. |e 

c. |14 + (—22) | d. —|7 + 16| 
Tind the sum. 

e. (—23.4) + 18.72 f. (-23) + (-2) 


Determine whether each statement is true or false. Give a counterexample for 
false statements. 
(Ex 3) 


g. The set of rational numbers is closed under addition. 
h. The set of positive integers is closed under addition. 


: i. The temperature at 7:00 p.m. was 34°F. The temperature fell 12°F by 
a midnight. Use addition to find the temperature at midnight. 


Practice Distributed and Integrated 


Add, subtract, multiply, or divide. 


1 1 3 1 2 5 3 
(SB3) Do T 1 wee aT oF 
è 1 + 13. 5. 1.506 + 0.2 6. 2.89 - 1.2 
(SB3) 3 5 (SB 2) (SB 2) 


i. How many terms are in the algebraic expression 2x? + 3x + 7? 


8. Find the prime factorization of 150. 


(SB 12) 


AN 2 Write Use the divisibility test to determine if 125,000 is divisible by 10. 
aa Explain your answer. 


10. Model Represent the following numbers as being members of set L: —12, 0, —8, 4, 
 _4, 4,0, 8, 8, 12. 


11. Verify True or False: All integers are rational numbers. Explain your answer. 


12. Error Analysis Student A said that 2 is a rational number. Student B said that it is 
an irrational number. Which student is correct? Explain your answer. 


13. Write 2 as a decimal and a percent. 
(SB 5) 


T 14. Measurement Order the lengths 1.25 yards, 3 feet, 14 yards from least to greatest. 


a Write 7% as a fraction in simplest form and as a decimal. 


16. Formulate Write an equation using absolute values to represent the sentence. 
© “The distance from —11 to 0is 11.” 
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17. Multiple Choice Which angle measures form an acute triangle? 


(SB 13) 


18. 


(SB8) 


\ 19. 


(5) 


(SB 14) 


ez, 


*22. 
(5) 


*23. 
(5 


*24. 


(5) 


*25. 
(5 


*26. 
(5 


*27. 
(4 


*28. 
(5) 


*29. 
(3 


*30. 
(6 
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A 45°, 45°, and 90° B 40°, 110°, and 20° 
C 55°, 45°, and 80° D 30°, 30°, and 120° 


Estimate: $1.48 + $0.12 — $0.27. 


Write Use the definition of absolute value to write |—5| = 5 in words. 


0. Verify True or False: A rectangle is a parallelogram. Explain your choice 


Geometry The hypotenuse squared (c°) can be determined by solving for a? + b’ in 
the Pythagorean Theorem. Using the order of operations, decide if the expression 
(a + b) should be determined before a°? 


One winter day the temperature rose 29°F from a low of —3°F in the 
morning. What was the day’s high temperature? 


On the first down, the Tigers gained 8 yards. Then they were pushed back 


’ for a loss of 135 yards on the second down. Write and solve an addition problem 


to find the total number of yards lost or gained on the first two downs. 


Multiple Choice Which of these sets of numbers is closed under addition? 
A integers B rational numbers 


C real numbers D all of these 


Multi-Step Airplane A took off from an airport that is 43 feet below sea level, and 


’ then climbed 20,512 feet to its cruising altitude. Airplane B took off at the same time 


from an airport that was 1924 feet above sea level, and then climbed 18,527 feet to its 
cruising altitude. Which airplane is currently cruising at a higher altitude? 


Martha had $500 in her checking account. She made a withdrawal of $34.65. 
Write and solve an addition problem to find Martha’s balance after the withdrawal. 


Multi-Step A china cup-and-saucer set sells for $15.25 and a plate sells for $25. 
A woman buys 3 cup-and-saucer sets and 4 plates. If she pays a 5% sales tax, how 
much does she pay for her purchase? 
a. Determine how much the woman spends before sales tax. Use the expression 
3 + ($15.25) + 4+ ($25) to solve. 


b. How much does she pay with sales tax included? Round your answer to the nearest 
hundredth. Use the expression $145.75 + (0.05) + ($145.75) to solve. 


Stock in the ABC Company fell 12.67 points on Monday and 31.51 points 
on Tuesday. Determine the total change in the stock for the two days. 


Multiple Choice Which expression correctly represents 1.6°? 


7A 1.6 x 1.6 x 1.6 x 1.6 x 1.6 B 1.6+1.6+1.6+1.6+ 1.6 


C0.6x0.6x06x06x06+1 D1x1x1x1x1+0.6 


At midnight the temperature was —7°F. By noon the temperature had 
risen 23°F. What was the temperature at noon? 
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1. Vocabulary The of a number is the distance from the 
number to 0 on a number line. 


Simplify. 
2. 86.9 — 18.94 a ae 
(SB2) (SB3) 3 9 
5 5 
s4; 41.06 + 83.7 57-i 


New Concepts Two numbers with the same absolute value but different signs are called 
opposites. Another name for the opposite of a number is additive inverse. The 
sum of a number and its opposite is 0. 


Inverse Property of Addition 


For every real number a, a + (—a) = (—a) + a = 0. 
Example 5+ (—5) =0 


Addition and subtraction are inverse operations. Subtracting a number is the 
same as adding the inverse of the number. 


Rules for Subtracting Real Numbers 
To subtract a number, add its inverse. Then follow the rules for adding 
real numbers. 


Example 3 — 5= 3 + (—5) = —2 


. 


Subtracting Real Numbers 


Find each difference. 


Math Reasoning (—12)— 21 (—19) — (—8) 


Analyze What is the SOLUTION SOLUTION 

meaning of —(—8)? 
E 91 (—19) — (-8) 
Bina (-19) + (+8) = —11 
TAE (-3) - (-3) 

5 5 

SOLUTION SOLUTION 
3.2 —(—5.1) (-3) = 
3.2 + (45.1) = 8.3 à 


1 

5 
= Online A (-3) $ (+) — _2 
www.SaxonMathResources.com l 5 5 5 
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Math Language 


A set of numbers is 
closed under a given 
operation if the outcome 
of the operation on any 
two members of the set is 
also a member of the set. 
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F Example H Determining Closure Over Subtraction 


Determine whether each statement is true or false. Give a counterexample 
for false statements. 


The set of integers is closed under subtraction. 
SOLUTION 


The statement is true because the difference of any two integers will be an 
integer. 


The set of real numbers is closed under subtraction. 
SOLUTION 


The statement is true because the difference of any two real numbers will be 
a real number. 


= Example J Application: Dive Depth 


Nayip collected a water sample at a depth of 23 meters from the surface. He 
descended another 12 meters to collect a plant sample. Where was Nayip in 
relation to the surface when he retrieved the plant sample? 


SOLUTION 
A depth of 23 meters can be written as (—23). 


an 
= (—23) + (—12) 
= —35 


Nayip was at 35 meters below the surface when he collected the plant sample. 


Lesson Practice 


Find each difference. 
(Ex 1) 


a. 14 — (—22) b. (7) — 16 


TE — 18.72 


Determine whether each statement is true or false. Give a counterexample for 
false statements. 
(Ex 2) 

e. The set of whole numbers is closed under subtraction. 


f. The set of rational numbers is closed under subtraction. 


g. On January 23, 1960, the Trieste dove to a record depth of 37,800 feet 

Œ=? below sea level. The record set previously, on January 7th of the same 

year, was 13,800 feet less than the dive on January 23rd. What was the 
record set on January 7th in relation to sea level? 


Practice Distributed and Integrated 


Add, subtract, multiply, or divide. 


tigi iai 
(s83 ~ 3 5 3 a a0 8 oN, 

2 Oca gle al 
3,55 +24 Da 3 ao a bb 
5. 0.74 + 0.2-0.3 6. 5.4-0.3 + 0.4 

(SB2) (SB2) 
7. 1.24-0.2 + 0.1 8. 112.4 + 3.2 
(SB2) (SB2) 


9. Find the prime factorization of 592. 
(SB 12) 


10. Find the prime factorization of 168. 
(SB 12) 


m Model Display the following set of data in a line plot. 
8,6,9,7, 5,4, 6,7,9,8, 5,6,6,8 


A 2. Write Use the divisibility test to determine if 2326 is divisible by 3. Explain your 
OP" answer. 
a Write 6% as a fraction in simplest form and as a decimal. 

™ 14. Measurement Write 1.25 feet as a fraction in simplest form and compare it to 2 feet. 


—_» 
(SB 5) r x 
Which is greater? 


15. Write 2 as a decimal and as a percent. 
(SB 5) 
16. Multiple Choice What is the value of the expression below? 
(3 -20 + 2-20) -6—20 
10° 
A 2.8 B 58 C -14 D 5.8 
17. Simplify SSS 
7, Simpli (2-2) — 
*18. Multiple Choice Which of these differences will be negative? 
OY k= 4 B= (5.9) B 48-52 
C 4.8 — 3.2 D 6.7 — (—7.8) 


*19. (Football ) Ryan’s varsity football team is on its own 25-yard line. The quarterback 
stumbles for a loss of 15 yards. What line is Ryan’s varsity football team on now? 


Bz. Geometry If one angle in a triangle measures 105.5° and another measures 38.2°, 
What is the measurement of the third angle? Use the expression 180 — 105.5 — 38.2 
to solve. 


“2L (Temperature ) (Temperature )On a winter day, a wind gust makes the temperature in Antarctica 
’ feel sixteen degrees colder than the actual temperature. If the temperature is —5°C, 
how cold did it feel? 
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#22. (Consumer Math ) Leila issued a check for $149.99 and deposited $84.50 in her 
(6) 
account. What is the net change in her account? 


23s Multiple Choice Which triangle is an equiangular triangle? 
(SP) A a triangle with angle measures of 45°, 45°, and 90° 


B a triangle with angle measures of 60°, 60°, and 60° 
C a triangle with angle measures of 55°, 35°, and 90° 
D a triangle with angle measures of 30°, 30°, and 120° 
24. (Boating) The tour boat can leave the dock only if the level of the lake is no more 
i than 2 feet below normal. Before the recent rainfall, the level of the lake was 


5+ feet below normal. After the recent rainfall, the level of the lake rose 34 feet. 
Can the tour boat leave the dock? Explain. 


B25. Geometry The triangle inequality is a theorem from geometry stating that for any 
” two real numbers a and b, la + b| < la| + |b|. Verify the triangle inequality by 
simplifying |—18.5 + 4.75| < |—18.5| + | 4.75]. 


*26, Error Analysis Two students solved this problem. Which student is correct? Explain 
the error. 


The elevator started on the second floor and went up 8 floors, then down 11 floors 
to the garage level, and then up 6 floors. Which floor is the elevator on now? 


Student A Student B 
DG (NRE SS T E Sha 
The 5" floor The 27" floor 


27. Multi-Step A bit is a binary digit and can have a value of either 0 or 1. A byte is a 
as string of 8 bits. 
a. Write the number of bits in one byte as a power of 2. 


b. Write 32 as a power of 2. 


c. Write the number of bits in 32 bytes as a power of 2. 
*28. 16c + (—4d) + Š% + 2lefg 
a. Find the uae of the expression. 


b. Find the number of terms in the expression. 


c. Justify Rewrite the expression so that there are no parentheses. Justify your change. 


*29, Multiple Choice What subset of numbers does the number —9.0909090909 belong to? 
A integers B irrational numbers 


C natural numbers D rational numbers 


*30, (Oceanography ) The Pacific Ocean has an average depth of 12,925 feet, while the 
Atlantic Ocean has as average depth of 11,730 feet. Find the difference in average 
depths. 
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LESSON Simplifying and Comparing Expressions 


with Symbols of Inclusion 


1. Vocabulary A—— —— — is used to represent an unknown number. 
Simplify. 

2. —1.5 + 3? — (3 — 5) 

3. 12—4-0.5 + (3.4 — 1.7) 


ay _f1\ 5 
s-i) + 


New Conce pts A mathematical expression can include numbers, variables, operations, and 


Math Language 
() parentheses 
[] brackets 

{} braces 
fraction bar 


|x| absolute-value 
symbols 


FD 
cS Online Connection 


www.SaxonMathResources.co! 


a 


symbols of inclusion. Symbols of inclusion, such as fraction bars, absolute-value 
symbols, parentheses, braces, and brackets indicate which numbers, variables, 
and operations are parts of the same term. An example is shown below. 


2% al 
F 35) -2 
The expression inside the parentheses is considered a single term. To simplify 
an expression with multiple symbols of inclusion, begin inside the innermost 
symbol of inclusion and work outward. 


= 


Expressions with Absolute-Value Symbols 
and Parentheses 


Simplify each expression. 


9 —|4-6| 


SOLUTION 

9-—|4-6| 

= 9 —|-2} Subtract inside absolute-value symbols. 
=9-2 Simplify the absolute value. 

= 7 Subtract. 


(b.) 5-2+B+6-8)] 


SOLUTION Begin simplifying inside the innermost symbol of inclusion. 


5+2+ [3+ (6—8)] 


=5.2 + [3 + (—2)| Subtract inside parentheses. 
=5-2+1 Add inside brackets. 
=10+1 Multiply. 

= 11 Add. 
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Hint 

Use the order of 
operations: 

1. symbols of inclusion; 
2. powers and roots; 

3. multiply or divide; 


4. add or subtract. 
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It is important to follow the order of operations at all times, even when 
working inside symbols of inclusion. 


=“ Example py Simplifying Expressions with Brackets 
Simplify. 

34+5-((9-3)-6] 

SOLUTION 


Begin inside the innermost symbol of inclusion and work outward. 


EERE 


=3 + 5. [6 — 6] Simplify inside the parentheses. 
=3 + 5. [36 — 6] Evaluate the exponent. 

=3 +5.30 Subtract inside the brackets. 
=3 + 150 Multiply. 

= 153 Add. 


To simplify a rational expression such as H, the numerator and 


4 
denominator must be simplified first. 


= Example EJ Simplifying Expressions with Rational Numbers 
Simplify. Justify each step. 


: Ha be 
[5+ (4+ 2)] + 5 
SOLUTION 


Justify each step using the order of operations or mathematical properties. 


bi@aoy 442 


=[5+(9)]+4 


ace as 
= [5-36] += 


= 180 + 10 
= 190 


Add inside the parentheses. 


Simplify the exponent. 


Multiply inside the brackets. 


Simplify the numerator. 


Simplify the fraction. 
Add. 


Example Compare Expressions with Symbols of Inclusion 


Compare the expressions. Use <, >, or =. 


BE- = 14) CE) 16 F 


Graphing 
Calculator 


Enter the expression 
10+ 8 + 2? into 
your calculator. If the 
calculator follows the 
order of operations, 
the answer will be 12. 


SOLUTION Simplify each expression. Then compare. 


12 + [5(7 — 5)* — 14] (9 — 5)? + 7] —3? 
= 12 + [5(2)? — 14] = [(4)?+ 7] -3° 
=12+[5-8-14] = [16+ 7| -3° 
= 12+ [40 — 14] =23 —3° 

=12 +26 =23 — 27 

= 38 Ss 


Since 38 > —4, 12 + [5(7—5)°- 14] © Fr. 


= Example Fy Application: Half Price Sale 


Beatrice wants to buy 3 DVDs marked $7 each and 4 CDs marked $12 
each. Everything in the store is on sale for half off the marked price. 
Beatrice has $31.50 to spend and a coupon good for $1 off each CD. Use 
the expression below to determine if Beatrice has enough money to buy 
all the items she wants. 


$31.50 — |2 yas uE 


_(4. s1)| 


SOLUTION Begin inside the innermost symbols of inclusion to 
simplify the expression. 


$31.50 — |= Du feet ae ais s1)| 

= $31.50 — i a ya Si - sa] Multiply inside the parentheses. 
= $31.50 — s, si -s4 Simplify the numerators. 

= $31.50 — [$10.50 + $24 — $4] Simplify the fractions. 

= $31.50 — $30.50 Simplify inside the brackets. 

= $1.00 Subtract. 


Beatrice has enough money. 


Lesson Practice 


Simplify each expression. 


a. 12 +|5— 11| 
b. 5(8 + 4) + (15 — 5 — 4) 
c. 5+ [6+ (2 + 4)] 


- d. Justify Simplify the expression. Justify each step. 


4(1 +2)? + 6+3 
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a e Compare the expressions. Use <, >, or = 

(13 + 5) - [5:2] O (7- + 11) — 5] — 2. 
f. (Health) Body Mass Index (BMI) is the relation of weight to height. The 
expression ( 74 e 703, where W is weight in pounds and H is height in 


inches, is used to calculate BMI. Explain the steps that are necessary to 
simplify this expression. 


(Ex. 5) 


Practice Distributed and Integrated 


Add, subtract, multiply, or divide. 


1. (54+ 2)? — 50 2. (3 —5 7 
(4) Ore) (4) ( i 
1 1 1 1 1 1 
gee [a 5S ees f= 
> 33 ‘| z ea 3a 2 
5. (0.56 + 0.3) + 0.2 6. 3.25. 0.4 + 0.1 
(4) 4) 
7.1.2+0.1+0.1 8. 20.2-0.1-0.1 
(SB 2) (SB 2) 


9. Verify True or False: All whole numbers are counting numbers. If true, explain 
your answer. If false, give a counterexample. 


10. The set {..., —3, —2, —1, 0, 1, 2, 3,...} represents which set of numbers? 
me Justify True or False: An obtuse triangle has two obtuse angles. Explain your choice. 
12. Find the prime factorization of 207. 
(SB 12) 
13. Find the prime factorization of 37. 
(SB 12) 
N d4. Write Use the divisibility test to determine if 10,048 is divisible by 8. Explain. 
ap Write 0.345 as a fraction in simplest form and as a percent. 
16. Write 0.07% as a fraction in simplest form and as a decimal. 
1,1 1 
«4 ~+—|]+—|. 
Ia sll i , E 
x 1 2 
18. Compare: — +d = Zol a kry 


3 I5 


*19. — ee two formulas are used to convert degrees Celsius (°C) to 
’ degrees Fahrenheit (°F) and vise versa: C = 2(F - 32) and F= 2C + 32. Explain 
how the equations are different. 


*20. The diagram represents the fencing around a backyard. The fence 
is formed with parallel lines and a half-circle. Write and solve an equation 
to determine how many feet of fencing are needed. Round the answer to the 
nearest tenth. 
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*21. 
( 


*22. 


*23. 
(6) 


(6, 


*28. 
(6) 


29. 
(1) 


E30. 


(7) 


Multiple Choice Simplify [(10 — 8) — (—1)] + (5 — 3). 


” A —38 B 7 C —80 D 37 


(Manufacturing ) (Manufacturing ) A company produces two different types of 6-sided boxes. Box A is 
’ 12 inches long, 12 inches wide, and 12 inches tall. Box B is 16 inches long, 

16 inches wide, and 6.75 inches tall. Both boxes have the same volume, but the 
company wants to know which box uses less material to produce. 

a. Write and solve an expression to find the surface area of Box A. 

b. Write and solve an expression to find the surface area of Box B. 


c. Compare the box sizes. Which box uses less material? 


Multi-Step A ball is dropped from a height of 25.6 feet. After it hits the ground, it 
bounces to 12.8 feet and falls back to the ground. Next it bounces to 6.4 feet and 
falls back to the ground. Then it bounces to 3.2 feet and falls back to the ground. 
a. Find the difference in heights between each consecutive bounce. 


b. If the pattern continues, will the ball ever stop bouncing? Explain. 


. Geometry What is the perimeter of the rectangle? 
8.42 units 


22.312 units 


. Measurement A valley is 250 below sea level and a small hill is 78 feet above sea 
level. Solve | —250| + 78 to determine the distance from the bottom of the valley 
to the top of the hill. 


: (Transportation ) In the last hour, 7 planes have landed at the airport and 11 planes 


have taken off. Use addition to find the change in the total number of planes at 
the airport in the last hour. 


. Error Analysis The temperature in the morning was —18°F. It increased by 5° by noon 
and dropped 10° in the evening. Two students determined the temperature in the 
evening. Which student is correct? Explain the error. 


Student A Student B 
—18 + 5 + 10 = —3 —18 + 5 + (—10) = — 
The water level of the reservoir in Purcellville, Virginia was 2 feet 
below normal. After a heavy rainstorm, the water level increased to 5 feet above 


normal. Write and solve a subtraction problem to find the change in the water 
level caused by the rainstorm. 


V9ny 3 . 
aX 7 + = contains an 
irrational constant? 
V9ny 3T n 
—— pas 2 
= B 8 C 4 D a 
Geometry The measure of each interior angle of a hexagon is given by the 
.__ 180(6 — 2)° : ae 
expression Se What is the measure of an interior angle of a 


hexagon? 
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pe Vocabulary The amount of space a solid figure occupies is called 


the—— —— (area, volume). 
Simplify. 
7 36 3 8 15 
(SB3) 12 49 (SB3)9 36 
2 15 12 39 


6 
a "I6 7 


New Concepts Unit analysis is a process for converting measures into different units. A unit 
ratio, or conversion factor, compares 2 measures that name the same amount. 


12 in. lm 3 ft 
1 ft 100 cm 1 yd 


Since the amounts used in a unit ratio are equal to each other, a unit ratio is 
always equal to 1. Since the product of 1 and a number is that number, a unit 
ratio multiplied by a measure will always name the same amount. 


Converting Units of Length 


Hint A cheetah ran at a rate of 105,600 yards per hour. How fast did the cheetah 


run in miles per hour? 
A mile is equal to 


1760 yards. SOLUTION Find a unit ratio and multiply. 
105,600 yd ? mi ; PE ; 
Thou Tio Identify known and missing information. 
105,600 yd —> ? mi Write the conversion. 
1 mi = 1,760 yd Equate units. 
1 mi À Peer 
1760 yd Write a unit ratio. 


105,600yd Imi 
1 hr 1760 yd 
_ 105,680yd_ imi 
Thr | 4760-yd 


1 


Write the multiplication sentence. 


Cancel out common factors. 


— 60 mi 
1 hr 


105,600 yd i 

—— = om Write the ratio of miles per hour. 
r 

cS Online Connection 

www.SaxonMathResources.com) | The cheetah ran at a rate of 60 miles per hour. 
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Multiply. 


Math Reasoning 


Write How coulda 
single unit ratio be used 
to perform the area 
conversion? 


Sete) Using Unit Analysis 


If a measure of length changes, then the unit analysis occurs in one 
dimension. If a measure of area changes, the units for the dimensions of 
both length and width must change. 


Draw two congruent squares with side lengths of 3 inches on a sheet of 
paper. Label the sides of the first square | yard. Divide both the length and 
width of the second square into 3 equal sections. This will divide the square 
into 9 congruent smaller squares. Label the sides of the second square 3 feet. 


yd 3 ft 


What is the area of the first square? Show your calculation. 
What is the area of the second square? Show your calculation. 
Write two unit ratios for converting between feet and yards. 


Which unit ratio should be used for converting yards to feet? Explain your 
choice. 


(e.) Justify Use a unit ratio to convert the area of the first square into 
square feet. Show your calculation. 


Write Why is it necessary to multiply by the unit ratio twice to convert 
square yards to square feet? 


Extend the example of the area of squares to the volume of cubes. Draw two 
cubes, one with dimensions of 1 yard and one with dimensions of 3 feet. 


1 yd 3 ft 
What is the volume of the first cube? Show your calculation. 
(h.) What is the volume of the second cube? Show your calculation. 


Justify Use a unit ratio to convert the volume of the first cube into 
cubic feet. Show your calculation. 


Write Why is it necessary to multiply by the unit ratio three times to 
convert cubic yards to cubic feet? 
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Math Reasoning 


Each mat is 110 
centimeters square. 
This means that the 
length and width are 110 
centimeters each. 


Math Reasoning 


Analyze Compare the 
process of converting 
feet to inches with the 
process of converting 
feet per minute to inches 
per minute. 
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41,472 in? ? ft} 


41,472 in. «in. ein. 1ft 1 ft 1 ft 


= Example py Converting Units of Area 


A gym measures 8.5 meters by 14 meters. The owner bought mats to cover 
the floor. Each mat is 110 centimeters square. If 95 mats were purchased, 
are there enough mats to cover the floor? 


SOLUTION Find the area and convert the unit of measure. 


8.5m-l4m=119 m? 


119 m? —> ? cm? 


Find the area of the room. 


Write the conversion. 


1 m = 100 cm Equate units. 
Loo oii Write a unit ratio. 
lm 
119m-m- 100 cm , 100 cm Write the multiplication sentence. 
lm lm 
=119m-m- 100 cm , 100 cm Cancel out common factors. 
lm lm 
= 18+ 1000m- 100 em. — 1,190,000 em? Multiply. 


95(110 cm - 110 cm) = 1,149,500 cm? 
1,149,500 cm? < 1,190,000 cm? 


Find the area of 95 mats. 


Compare the areas. 


The area covered by 95 mats is less than the area of the floor, so there are 
not enough mats to cover the floor. 


= Example Ey Application: Converting Units of Volume 


A hose with a flow rate of 41,472 cubic inches per hour is filling up a pool. 
The volume of the pool is 1,104 cubic feet. How many hours will it take to 
fill the pool? 


SOLUTION Find the volume and convert the unit of measure. 


> 


Identify known and 


1 hour 1 hour eee . 
missing information. 
1 ft = 12 in. Equate units. 
l ft Write a unit ratio. 
12 in. 


° —e —e - Write the multiplication 
1 hr 12in. 12in. 12in. P 
sentence. 
24n. ; ; 
= 45472 im. ein. + ae 7 Ift ` 1 ft . 1 ft Cancel out common 
1 hr BPa. a. Na. 
] f 1 factors. 


_ 24ft-ft-ft 24 ft 
7 1 hr ~ Lhr 


1,104 + 24 = 46 hours 
It will take 46 hours to fill the pool. 


Multiply. 


Hint 


Choose a unit conversion 
factor that cancels the 
units you want to change 
and replaces them with 
the units you want. 


Unit analysis can be used for more than just converting units of length. It can 
also be used to convert units of mass, density, temperature, capacity, or even 
money. In economics, the value of money is defined by what people are willing 
to exchange for it. This means that the value of a currency can change relative 
to the value of other currencies. An exchange-rate listing shows what a currency 
is worth compared to other currencies at that moment. 


Example Foreign Travel: Converting Units of Currency 


Jared and his family are going on a vacation to Europe. He takes $225 with 
him. He needs to exchange this amount for its equivalent value in euros. If 
the current exchange rate is 1 euro = $1.36, what is the value of Jared’s 
$225 in euros? 


SOLUTION 


Convert the unit of measure. 


225 dollars —> ? euros Write the conversion. 
1 euro = 1.36 dollars Equate units. 
1 euro 


1.36 dollars Write a unit ratio. 


225 dollars + — leuo Write the multiplication 
1.36 dollars 
sentence. 
= 165.44 euros Multiply and cancel. 


Check Since a euro is worth more than a dollar, Jared should have fewer 
euros than dollars after the exchange. 


225 > 165.44 The answer is reasonable. 


Lesson Practice 


nas A Mourning Dove can reach speeds up to 35 miles per hour. How fast is 
(D this in feet per hour? 

z b. An interior wall measures 4.5 yards by 3.25 yards. What is the size of 
7) the wall in square feet? 


pŠ Della has a small bag containing 50 cubic centimeters of potting soil. 
EY Her planter has a volume of 46,300 cubic millimeters. Does Della have 
enough soil to fill the planter? Explain. 


: d. Arthur just returned from London. He has 16 British pounds to convert 
““” to American dollars. If the exchange rate is | pound = $2.016, what is 
the value of Arthur’s 16 pounds in dollars? 


Lesson 8 39 


Practice Distributed and Integrated 


Add, subtract, multiply, or divide. 


l.ll 2 ere ae 
gg tg i eer 

2.15 73 Lo l.l 
a a a ee a 
5, 0.37 + 0.2 -0.1 6. 1.74-03 +02 
(6) (SB 2) 


7. Given the sets A = {1, 3, 5}, B= {0, 2, 4, 6}, and C = {1, 2, 3, 4}, are the 


" following statements true or false? 
a. A U B = {0, 1, 2, 3,4, 5, 6} 


b. AN B= {0, 1, 2, 3, 4, 5, 6} 
c. BU C= {2,4} 
d. AN C={1,3} 


8. Compare the expressions using <, >, or =. Explain. 


Padang OGG- T) 


9. Draw a line plot for the frequency table. 
(SB 29) 


Number 2 3 4 5 


Frequency 4 3 2 1 


10. Subtract 782 — 147. 
(SB2) 0 


11. Find the prime factorization of 484. 
(SB 12) 


Frequency of Numbers 


NB Write Use the divisibility test to determine if 22,993 is divisible by 5. Explain your 


answer. 


ay Write 125% as a fraction in simplest form and as a decimal. 


14. Convert 105 kilometers per hour to kilometers per minute. 


“15, Convert 74 square meters to square centimeters. 


*16. Norman’s camping tent has a volume of 72,576 cubic inches. What is the 


nn volume of the tent in cubic feet? 


17. Multiple Choice Which of these differences will be positive? 


1 1 9 


Be Bol 
5 3 14 [4 
CTT meg (5) 
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18. Error Analysis Two students used unit analysis to convert a measurement of length. 
” Which student is correct? Explain the error. 


Student A Student B 
lom = 10mm l lom = 10mm 10 
5540 mm = 5540 mm x — < 5540 mm = 5540 mm x ——2 
10m lcm 
5540 mm = 554 cm 5540 mm = 55400 cm 


*19, Multiple Choice Which one of the following ratios can be used to convert 120 cm 
into an equivalent measure in inches? (Hint: There are 2.54 cm in one inch.) 
2.54 cm 
lin. 
l in. 


B 2.54 cm 


c 2.54 cm , 2.54 cm 
lin. l in. 


lin. . l in. 
2.54cem 2.54 in. 


*20. (Weather Forecasting) One knot is exactly 1.852 kilometers per hour. The highest 
(8) 
wind gust for the day was measured at 38 knots. 
a. How many km/hr was the recorded wind gust? (Hint: 1 knot = 1.852 km/hr) 


b. How many mph was the recorded wind gust? (Hint: 1 mi = 1.609 km) 


“21, Multi-Step How can you find the area of the triangle in square inches? 


b feet 


a. Write a formula for computing the area of the triangle in units of 
square feet. 


b. Write a new formula that computes the area of the triangle in units of 
square inches. 


c. What is the area of the triangle in square inches if b = 3 ft and h = 2.2 ft? 


*22. Water has a density of 1 gram per cubic centimeter. What is the density 
of water in grams per cubic inch? 


<23. Justify True or False: A right triangle has one right angle, one obtuse angle, and 
GEIS one acute angle. If false, explain why. 


Lesson 8 


24. Error Analysis Student A and Student B simplified the expression — 4 4(2 +4) 
’ Which student is correct? Explain the error. 


Student A Student B 
A+ (2+4) B+ (244) 
3+ 6° 3+ (2 + 16) 
3+ 36 = 39 34+ 18 =21 


25. Geometry A square pyramid has a base with edges of 8 inches and a height of 
12 inches. 


8 in. 
a. Use the following formula to find the volume: V = ah. 
b. Analyze Which term did you simplify first? Why? 


*26. (Economics ) Use the table of the Profit and Loss Report of ABC Company. What 
© was the total profit or loss for the year? [( ) indicates a loss.] 


lst Quarter | 2nd Quarter | 3rd Quarter | 4th Quarter 
Profit or Loss | $6 million | ($3.5 million) | ($2 million) $5 million 


“27. Multi-Step Two groups of students measured the length of a tabletop. Group A’s 


measurement was 56= + inches. ere B’s measurement was 573 inches. If the 


actual length of the tabletop was 574 inches, which group’s measurement had the 
smaller error? 


28. Error Analysis Two students simplified an expression containing an exponent. 
’ Which student is correct? Explain the error. 


Student A Student B 


b2. ec. b?eb= b2. e.c. b?.eb= 
oroar o C= E Debb. ec= be 


29. A giraffe can run 32 miles per hour. What is the speed in feet per hour? 


30. Geometry A square photograph measuring 8 inches by 8 inches is positioned 
” within a 1-inch-wide picture frame as shown. 
a. What is the area of the photograph? 


b. What is the combined area of the photograph and frame? 
c. What is the area of the frame alone? 
d 


. If the 1-inch-wide frame is replaced with a 2-inch-wide frame, how much more 
wall space will be needed to hang the framed photograph? 
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"LESSON Evaluating and Comparing 


Algebraic Expressions 


1. Vocabulary When two numbers are divided, the result is called 


the—— (quotient, product). 
Simplify. 
3 
2. x5b? « 3b°x 3 2 
(3) (4) 2? 


53 


ieee 22 2-@-7] 


New Concepts 


Math Language 


Evaluate means to 
substitute values for the 
variables and to simplify 
using the order of 
operations. 


Online Connection 
www.SaxonMathResources.com 


Any expression containing only numbers and operations is a numeric expression. 
An algebraic expression is an expression with variables and/or numbers that 
uses operations (e.g., +, —, X, or +). An algebraic expression is also called a 
variable expression. 


Evaluating Algebraic Expressions 

Evaluate the expression when x = 3 and a = 1. 

3x — 4x + ax 

SOLUTION Substitute 3 for x and 1 for a in the expression. Then simplify. 


3x — 4x + ax 
=3-3-—4-34+1-3 
=9-—12+43 

=0 


When the variables in algebraic expressions have exponents, it is helpful to 
write the value in parentheses. 


Evaluating Algebraic Expressions with Exponents 
Evaluate the expression for y = 2 and z = 4. 
3(z — y)’ — 4y’ 
SOLUTION Substitute 2 for y and 4 for z in the expression. Then simplify. 
3(z — yF + 4y° 
= 3(4 — 2)? — 4(2)° 
= 3(2)’ — 4(2)’ 


=3-4~-4(8) 
= 12 — (32) 
= —20 
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Math Reasoning 
Analyze In the expression 


20 + 0.45m, what does 
the variable m represent? 
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Two algebraic expressions are equivalent if they can be simplified to the same 
value. For example, 2 « 2 — 1 is equivalent to 15 + 5. Both expressions have a 
simplified value of 3. 


= Example ÉJ Comparing Algebraic Expressions 


Compare the expressions when a = 4 and b = 3. Use <, >, or =. 


3a? + 2b = 45 2a? 


SOLUTION Simplify the expression on the left and then compare. 


3a? + 2b — 4B° 2a°b* 

3(4)? + 2(3) — 4(3)" 2(4)2(3)? 
= 3(16) + 2(3) — 4(27) = 2(16)(9) 
= 48 + 6 — 108 = 288 

= 54 — 108 

s= 


Since —54 < 288, 3a? + 2b — 4b? < 2a°b? when a = 4 and b = 3. 


Many real-world situations can be described using math. Algebraic 
expressions can be used to represent relationships between quantities. 


= Example [J Application: Phone Charges 


A cell phone company charges a $20 monthly fee and then 45 cents per 
minute. The company uses the expression 20 + 0.45m to find the total 
amount to charge for each month. How much would the company charge 
for 200 minutes? 


SOLUTION Substitute 200 for m in the expression and simplify. 
20 + 0.45m 

= 20 + 0.45(200) 

= 20 + 90 

=110 


The cell phone company would charge $110. 


Lesson Practice 


Evaluate each expression for the given values. 


a. 3x — 4b + 2bx; x= 10,b=2 
(Ex 1) 


b. 2ab — 4a? + 10; a = —1,b = 8 


(Ex2) 
c Compare the expressions when x = 2 and y = 5. Use <, >, or = 


(6+ y) 3x O 8x = y 
d. (Climate) (Climate) The aen recorded temperature is —89.4°C in Antarctica. 
The expression > 2C + 32 can be used to convert Celsius measurements 


(Ex 3 


(Ex 4) 


to Fahrenheit. What is the lowest recorded temperature in degrees 
Fahrenheit? 


Practice Distributed and Integrated 


Add, subtract, multiply, or divide. 


Laal ae 
(SB3) ta = 23 Pr "e r 
255 Day 
(SB3) l3 6 a 23 f t 
5. 0.75 + 0.2 6. 1.74 + 0.3 
(SB 2) (SB 2) 
7. 1.25-0.2 8. 12.2 x 3.2 
(SB 2) (SB 2) 


i A Verify True or False: A square is a rhombus. Explain your choice. 


10. Simplify 4[(6 — 4)? — 5]. 

1, Convert 1.86 km? to m’. 

“2, Evaluate the expression 14c + 28 — 12cd for the given values c = 4 and d = 5. 
eo A straight angle measures 


an Find the prime factorization of 125. 
=72andl= 1; 


“15, Find the value of the expressio 


6, Multiple Choice Evaluate the expression 14 + = (2+5). 
A 126 B 21 C 42 D 140 


17, Simplify (3 + 12) + ((—4|— 2)? + 1. 


*18. (Flight) A rocket is fired upward at an initial speed of 112 feet per second (ft/sec). It 
9) ; . ie 
travels at a speed of 112 — 32t ft/sec, where t is the flight time in seconds. 
a. What is the rocket’s speed after 1 second? 


b. What is the rocket’s speed after 2 seconds? 
“19. (Canoeing ) (Canoeing ) Rachel wants to rent a canoe for 3 hours. Use the expression 


’ $6.50 + $1. 75h, where h represents the number of hours, to calculate the cost 
of renting the canoe. 


*20. Error Analysis Two students were asked to evaluate = n xis 5 and yis —5. 
’ Which student is correct? Explain the error. 


Student A Student B 
X- _ = 25 _ Oe eo es 
Ot = 6) = 


HEE [E1*21. Data Analysis The variance of a set of data can be found with the expression 7; = 
where s is the sum of the squared deviation and n is the total number of data items 
in the set. What is the variance for a set of data with 12 items and a sum of the 
squared deviations equal to 30? 
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"22. In volleyball, the statistic for total blocks at the net is calculated with the 
o expression s + 0.5a, where s is the number of solo blocks and a is the number 
of assisted blocks. What is the total-blocks statistic for a player who has 80 solo 
blocks and 53 assisted blocks? 


AN 23. Write Use the divisibility test to determine if 224 is divisible by 6. Explain 
= your answer. 


/ a Write 35.2% as a fraction in simplest form and as a decimal. 


*25. Multi-Step The rectangle has dimensions measured in centimeters. What [ Sioi 
is the ratio of the area of the rectangle in centimeters to the area of the 
rectangle in millimeters? 
a. Calculate the area of the rectangle. 


b. Find the area of the rectangle in square millimeters. 


c. Find the ratio of square centimeters to square millimeters for the rectangle. 


A26. Geometry A right circular cylinder has a base radius of 56 mm and a height of 
© 128 mm. What is its volume in cubic centimeters? Round the answer to the 


nearest hundredth. Use 3.14 for 7. 428 
mm 


27 


7. (Loans ) The formula for long-term loans is F = P(1 + i)"*”, where Fis the future 


value of money, P is the present value, 7 is the interest rate, and 7 is the length of 
time the money is borrowed in months. When solving this equation for F, what 
step would you perform after adding 1 and i? 


28. Below is Rickie’s golf score for two golf tournaments. What is the difference 
® in his final score for the Ist and 2nd tournament? 


2 


1st Tournament 1 —2 —3 2 


2nd Tournament —2 -1 1 —| 


29. Error Analysis Two students were asked to evaluate (30 — 10)”. Student A answered 
hi 400, and Student B answered —70. Which student is correct? Explain the error. 


Student A Student B 
(30 — 10)? (30 — 10)? 
= 20? = (30 — 10-10) 
= 400 = (30 — 100) 
= —70 


*30. (Typing) Jared can type 35 words per minute. Use the expression 35m to find the 
” number of words he can type in 15 minutes. 
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LESSON 


1. Vocabulary Any real number that cannot be written as a quotient of 


integers is called a(n) 
Simplify. 
2. (25 + 5) — (30 + 10) 
3. —4 + (—9) + (—6) 
4. (2.45 + 5.75) — (4.85 — 3.75) 
5, (JKKP) GK) 


number. 


New Concepts 


Hint 

Use the rules below for 
adding integers. 

1. Like signs: Add and 
keep the sign. 


2. Unlike signs: Subtract 
and keep the sign of the 
greater absolute value. 


Online Connection 


CS 


www.SaxonMathResources.com 


When solving a problem containing addition and subtraction of signed 
numbers, begin by writing the problem as addition only. Next, group and add 
the terms with like signs. Then add the terms with unlike signs. 


Simplify. 


1 3 2 4 
eee 
SOLUTION 


+ 
l 
+ 
| 
Mb 
+ 


| 

afi 
E n 
Ml 

Ea 
uju 

a 


3.16 + (—1.22) — 4.73 + 5.6 
SOLUTION 

3.16 + (—1.22) — 4.73 + 5.6 

= 3.16 + (—1.22) + (—4.73) + 5.6 
=3.16 + 5.6 + (—1.22) + (—4.73) 
= 8.76 + (—5.95) 

= 2.81 


Example 1 | Adding and Subtracting Fractions and Decimals 


Write the problem as addition. 


Group the terms with like signs. 


Add numbers with like signs. 


Add. 


Write the problem as addition. 
Group the terms with the same signs. 
Add numbers with like signs. 

Add. 
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Hint 


Convert -2 to a decimal 
or -0.25 to a fraction to 
make comparing the 
values easier. 
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eta 2 | Ordering Rational Numbers 


Order the numbers from least to greatest. 


7 1 
g’ 2, 0.125, 7 
SOLUTION 


Use a number line to order the numbers. Place each number on the 
number line. 


1 7 
=2 0.1252 38 
=3 =9 =1 0 1 


To order these numbers from least to greatest, read the numbers on the 
number line from left to right. 


1 7 


=2, 0.125, 8 


= Example Ey Comparing Rational Expressions 


Complete the comparison. Use <, >, or =. 


3 5 1 
= +|->] -> © -2.75 + 6.25 — 3. 
3 | 5) 3 TS +6.25 = 3.15 


SOLUTION 


Simplify each expression. Then compare. 


E ~2.75 + 6.25 — 3.75 
8 \ 8) 8 
= TSG N E 
és Š + (-3) 4 (-+] 2995 N E 4.6.95 
= —6.50 + 6.25 
3/6 
=a = -025 


Since -$ < —0.25, 5 + (-3) -1 © -2.75 + 6.25 — 3.75. 


= Example EJ Application: Investing 


Carly invested $250 in two accounts. The table below shows the ending 
balance per quarter. 


1* Quarter | 2™ Quarter | 3 Quarter | 4 Quarter 
Investment A $255.75 $258.81 $260.25 $262.99 


Investment B $260.66 $274.22 $268.92 $290.07 


Which investment grew more? 
SOLUTION 


Find the differences and compare. 


Investment A Investment B 
$262.99 — $250 = $12.99 | $290.07 — $250 = $40.07 


Investment B grew more. 


In which quarter did Investment B grow the most? 

SOLUTION 

$260.66 — $250.00 = $10.66 

$274.22 — $260.66 = $13.56 

$268.92 — $274.22 = —$5.30 

$290.07 — $268.92 = $21.15 

The greatest difference is $21.15, which occurred in the 4th quarter. 


Lesson Practice 


4,2 5 
.-~-+=-= . 16.21 — 21.54 + 12.72 
a. 9 + 979 b. 16 54 + 
z c, Order the numbers from least to greatest. 
3 5 
P —1, 0.85, 8 


m d. Complete the comparison. Use <, >, or =. 


20-57 CO 5 - + + (-4) 


pE Jonah ran a race in 32.68 seconds. Jarrod finished 1.92 seconds before 
A Jonah. Gayle finished 3.01 seconds after Jonah. How many seconds did 
it take Gayle to run the race? 


Practice Distributed and Integrated 


Add, subtract, multiply, or divide. 


1 3 1 4 
ae O eres 
(SB3) 2 i 5 (SB3) 3 15 
2al Dayi 
(SB3) 33 ar (SB3) es Is 
2 T 1 1 
sp ors 7 eT (SB3) 2 la 
7. 10.2 -3.15 8. 20.46 + 2.2 
(SB 2) (SB 2) 


Lesson 10 49 


9. 12.3 « 2.02 10. 0.8 + 0.25 
(SB 2) 


(SB 2) 

x 63 1 _4 

I. Order from greatest to least: PEPOT 

12. A(n) _______ angle measures less than 90°. 


(SB 1) 


13. Convert 8673 g to kg. 
14. Convert 26 mi to km. Round your answer to the nearest tenth. 
15, True or False: (2 + 5) — (3-4) = 2 + 5 — 3 » 4. Explain. 


*16. Multiple Choice Simplify 1.29 + 3.9 — 4.2 — 9.99 + 6.1. 
0” A —29 B -1 Cl D 2.9 


ee Error Analysis Which student is correct? Explain the error. 


Student A Student B 
ee Pies 
5 10 10 5 10 10 
me es eee sjala ee 
: a me 5) 10) 10 
meal = 
~~ 10 E 


*18. A ship sailed northeast for 24 hours. It then sailed east for 1+ hours. 
How much longer did it sail northeast than east? 


os Model Draw a line plot for the frequency table. 


Number 9 | 10 | 11 | 12 | 13 | 14 
Frequency | 4| 3 /2/1]0]4 


*20. Multi-Step A map shows streets na of their size. 
' a. Write an expression that represents the real length of a block if the length of 
the block on the map is b. 


b. Find the actual length of a block that is 0.4 feet on the map. 
B2. Geometry A parallelogram has a base of z and a height of 2z. Write an expression 


to find the area of the parallelogram. If z is equal to 12 cm, what is the area of the 
parallelogram? 


22. Error Analysis Two students used unit analysis to convert a measurement of area 
to a different unit. Which student is correct? Explain the error. 


Student A Student B 
It = iin. 1 ft = 12 in. 
a 2 12 in. y a 12 in. 12 in. 
PS) ON n 9 ft? = 9 ft Sane x If 
9 ft? = 108 in? 9 ft? = 1,296 in? 


50 Saxon Algebra 1 


23. (Meteorology ) (Meteorology ) When a weather system passes through, a barometer can be used to 
measure the change in atmospheric pressure in millimeters of mercury. What is the 
pressure difference in inches of mercury for a measured change of +4.5 mm of 
mercury? Round the answer to the nearest thousandth. 


“24. Multi-Step A plot of land contains a rectangular building that is 9 yards 
long and 6 yards wide and a circular building with a diameter of 4 yards. 


16 yd 
a. Write an expression for the area of the two buildings. 


b. Write an expression and solve for how much area on the plot of land is 
not being taken up by the buildings. Round the answer to the nearest 
hundredth yard. 


*25. Error Analysis Student A and Student B each added the numbers —4.8 and 3.6 
as shown below. Which student is correct? Explain the error. 


Student A Student B 
—4.8 + 3.6 —4.8 + 3.6 
|—4.8| = 4.8 |—4.8| = 
36E 36 |+3.6|=3.6 

4.8 4.8 
+3.6 —3.6 
8.4 12 

8.4 a2 


26, (Banking ) Raul had $500 in his checking account. He wrote checks for $157.62 
and $43.96. Then he deposited $225. Find Raul’s balance after these three 
transactions. 


AN 27. Write Mutually exclusive means that two sets of numbers have no numbers in 
common. Name two subsets of real numbers that are mutually exclusive. Explain. 


*28. (Stocks ) (Stocks ) Stock in the 123 Company fell 8.2 points on Monday and 5.3 points on 
Tuesday. On Wednesday the stock rose 9.1 points. Determine the total change 
in the stock for the three days. 


*29. (Football) The Rams gained 4 yards on the first down, lost 6 yards on the second 
j down, and gained 14 yards on the third down. How many total yards did the 
Rams gain on the three downs? 


T 30. Measurement A kite flies 74 feet above the ground. The person flying the kite is 
5 feet 6 inches tall. How far above the person is the kite? 


Lesson 10 


Generating Random Numbers 


| Graphing Calculator Lab (Use with Investigation 1) 


A set of random integers has no pattern. Some common methods for p 
generating random integers include rolling a number cube or drawing } 
numbers out of a hat. A graphing calculator can also be used to generate i 
random integers. i 
Generate three random integers between 1 and 12. \ 


1. Press and then press the P key 


(pa HEN CFS lags 
three times to highlight PRB. aa 
A 
2. Select 5:randInt( by pressing 5. rand int¢ 
zrardHorme 
FerpandBine 


3. Identify the range of values. 


The lowest possible value is 1 and the randInt<1, 123 z 
highest is 12. So, press 1 [,] 12 D]. E 


4. Press to generate one integer 


between 1 and 12. An integer between 1 
and 12 is 6. 


randIntc1:123 


5. Press two more times to generate two 


Cs 
„Otim 


more integers between 1 and 12. Three integers 
between 1 and 12 are 6, 12, and 9. 


Lab Practice 


Jared lost the number cubes to his favorite board game, but he does have 
his graphing calculator. According to the rules, the player should throw 
two number cubes and move the total number of spaces shown on the top 
faces of the cubes. 


a. What range of numbers does a single number cube generate? What would 
Jared enter into the calculator to simulate a number cube? 


b. How would Jared simulate rolling two number cubes? How would 
Jared know how many spaces to move? 


N c. Simulate Jared taking three turns. What number of spaces will he 
move in each turn? What is the total number of spaces moved? 
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Math Language 


An outcome is a possible 
result of a probability 
experiment. 


An event is an outcome 
or set of outcomes ina 
probability experiment. 


VT Ty 
|| y 
W fi 


ro 
Online Connection 
www.SaxonMathResources.com 


Materials 


e small paper sacks 


e small red, blue, green, 
and yellow paper 
squares 


Determining the Probability of an Event 


| 


Probability is the measure of how likely a given event, or outcome, will 
occur. The probability of an event can be written as a fraction or decimal 
ranging from 0 to 1, or as a percent from 0% to 100%. 


Range of Probability 


Impossible As likely as not Certain 


Unlikely Likely 


0% 50% 100% 


Describe each of the events below as impossible, unlikely, as likely as not, 
likely, or certain. 


1. Jake rolls a number less than 7 on a number cube. 

2. February will have 30 days. 

3. A tossed coin will land on tails. 

4. Shayla correctly guesses a number between 1 and 100. 


Experimental probability is the measure of how likely a given event will 
occur based on repeated trials. 


number of times an event occurs 


experimental probability = Fubar TEE 
u 


CCE Conducting Experiments to Find Probabilities 


Place a small handful of colored squares into a paper sack. Draw out a 


square of paper without looking. Record the color in a frequency table like 


the one below. 


Color 
Red 


Tally Frequency 


Blue 


Green 


Yellow 


Repeat the experiment 50 times, replacing the square after each draw. 


5. What is the experimental probability of drawing a red square? a blue 
square? a green square? a yellow square? Express each probability as a 
fraction and as a percent. 

6. Predict Which color are you most likely to draw? Explain your 
reasoning. 
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Hint 


Manufacturing costs 
must be paid for all 


pistons made, but only 
the ones that pass 
inspection can be sold. 


Graphing 
Calculator 


For help with generating 
random numbers, see 
Graphing Calculator Lab 
1 on page 52. 
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Experimental probability is widely used in sports. In baseball, a player’s - 
batting average is the probability of a player getting a hit based on his 
previous at bats. It is typically expressed as a decimal to the thousandths 
place. For instance, if a player has made 3 hits after coming to bat 10 times, 
his batting average is .300. 


7s (Sports) If a player gets 8 hits in 25 at bats, what is the probability that 
he will get a hit on his next at bat? Express the answer as a decimal 
number to the thousandths place. 


In addition to sports, experimental probability is often used in banking, 
insurance, weather forecasting, and business. 


8. (Quality Assurance ) A piston manufacturer is concerned with the 


likelihood of defects, as this affects costs and profits. The manufacturer 
inspects 250 pistons and finds that 8 have defects. 


a. What is the probability a piston will have a defect? Express the 
probability as a percent. 

b. If the same manufacturer produces 3000 pistons, about how many 
will likely have defects? 

c. Evaluate Pistons sell for $35 and it costs $25 in materials to make each 
piston. How much profit would the manufacturer likely make on 
3000 pistons if defective ones cannot be sold? 


A random event is an event whose outcome cannot be predicted. For 
example, drawing a card labeled 8 from a bin of cards, each labeled with 

a number from 1 to 100, represents a random event. An experiment could 
be conducted to determine the experimental probability of drawing a card 
labeled 8, however, it is not always practical to conduct an experiment to 
determine an experimental probability. In some instances it makes sense 
to perform a simulation of a random event using models such as number 
cubes, spinners, coins, or random number generators. 


aden Y Using a Simulation to Find Probabilities 


a 


Saxon O’s cereal is having a contest. Each box of cereal contains a prize 
piece and claims that | in 8 pieces is a winner. Conduct a simulation to 

determine the experimental probability of winning a prize piece within 

50 boxes of cereal. 


To simulate this problem, use the digits 1 through 8, with 1 representing a 
winning prize piece. Use your calculator to generate 50 random numbers. 


9. According to your simulation, what is the probability of winning a 
prize in the Saxon O’s contest? Express your answer as a fraction and 
as a percent. 


10. Verify How does your answer in problem 9 compare to the likelihood 
stated on the cereal box? 


Pana we 


y 


a "n 


~ 


| 


Investigation Practice 


Describe each of the following events as impossible, unlikely, as likely as not, likely, 
or certain. 


a. 


b. 


c. 


d. 


Gavin rolls an even number on a number cube. 


In the northern hemisphere, the temperature will get above 90°F in the month 
of July. 


The first person that Sonya meets is a left-handed person. 


A player with a batting average of .875 gets a hit on his next at bat. 


Jamie spun a game spinner and recorded the results in the table. 


Outcome Frequency 
A 9 
B 6 
C 10 


What is the probability of landing on A? on B? on C? Express each probability 
as a fraction and as a percent. 


Predict Which letter will Jamie most likely spin? Explain your reasoning. 


(Sports) If a baseball player has 18 hits in 50 at bats, what is the probability that 
he will get a hit in his next at bat? Express your answer as a decimal number in 
the thousandths place. 


. According to a survey at Johnson High School, 1 in 4 students has a part-time 


job. Conduct a simulation to determine the experimental probability of a 
student having a part-time job in a random group of 25 students. 
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1. Vocabulary Two numbers with the same absolute value but different signs 
are called ____ (integers, opposites). 


Simplify each expression. 


1. = =4 pe a ee oe e 
2, (—4) + (—4) + (-4) 3-8 8-8-8 8-8 
4. 5! 5, 25 


(3) (3) 


New Concepts The sum of three 2’s is 6 and the sum of two 3’s is 6. 
24+2+2=6 34+3=6 
Multiplication is a way to show repeated addition of the same number. The 
repeated addition above can be shown as multiplication of the same number. 
3.2=6 or 24 3=6 
The properties of real numbers apply to all real numbers, rational and 


irrational. Use these properties when evaluating and simplifying numeric and 
algebraic expressions. 


The table shows some properties of multiplication when a and b are real 


numbers. 
Math Reasoning Properties of Real Numbers 
Analyze How arè the Multiplication Property of —1 
Identity Property of 
Multiplication and the For every real number a, 
Identity Property of _ _ 
Addition alike? a. —l= -l +a = —a 

Example 9--1=-1-9=-9 


Multiplication Property of Zero 
For every real number a, 


a-0=0 
Example 9.0=0 


Inverse Property of Multiplication 
For every real number a, where a # 0, 


Fm 
cS Online Connection D 
m 


www.SaxonMathResources.co 


Example 3+ == 
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Math Reasoning 


Generalize How does an 
even or odd exponent 
affect the product of 

the power of a negative 
number? 


To multiply signed numbers, use the rules in the table below. 


Multiplying Signed Numbers 


The product of two numbers with the same sign is a positive number. 


Examples (3)(4) = 12 (—5)(—3) = 15 
The product of two numbers with opposite signs is a negative number. 
Examples (—2)(4) = -8 6(—2) = —12 


Multiplying Rational Numbers 
Simplify each expression. Justify your answer. 
4(—8) 
SOLUTION 
4(—8) = —32 


(—6)(—0.7) 


SOLUTION 


To raise a number to a power, use repeated multiplication to simplify. 


= Example H Raising a Number to a Power 


Simplify each expression. 


(-3)* 


SOLUTION 

(=a 

= (—3)(—3)(—3)(—3) Use repeated multiplication. 
= 8) 

(-3) 

SOLUTION 

(=3)" 

= (—3)(—3)(—3) Use repeated multiplication. 
= —27 

SOLUTION 

_34 

Sajas 

= —1[(3)(3)(3)(3)] Use repeated multiplication. 
= —1(81) Find the product inside the brackets. 
= —81 Multiplication Property of —1 


Lesson 11 


The product of two numbers with opposite signs is negative. 


(—6)(—0.7) = 4.2 The product of two numbers with the same sign is positive. 
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Hint 

The product of a number 
and its reciprocal is 
always 1. So, both the 
number and its reciprocal 
have the same sign. 


He 
2+>=1and 
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To divide signed numbers, use the rules in the table below. 


Dividing Signed Numbers 
The quotient of two numbers with the same sign is a positive number. 
Examples 6+3=2 —8 + (—2)= 4 
6 —8 
3 —2 
The quotient of two numbers with opposite signs is a negative number. 
Examples 10 + (—5) = —2 —12 + 3 = —4 
10 12 
— = -2 ——==-4 
—5 3 


= Example Ey Dividing Real Numbers 


Simplify each expression. Justify your answer. 


—16 + (—2) 


SOLUTION 

—16 + (—2) =8 The quotient of two numbers with the 
same sign is positive. 

2.8 + (=7) 

SOLUTION 


2.8 + (—7) = —0.4 The quotient of two numbers with 


opposite signs is negative. 


Dividing by a number a is the same as multiplying by the reciprocal L or 
multiplicative inverse, of the divisor. 


1 
2+2=12-—= 
1 7 6 


The reciprocal of 2 is L, Multiplying 12 by 4 is the same as dividing 12 by 2. 


Example Dividing Positive and Negative Fractions 


Evaluate each expression. 


ata) 


SOLUTION 


Multiply by the reciprocal of —3. 


The product of two fractions with the 
same sign is positive. 


Reading Math 


You can write a as 
3 
or =. 


=3 
5 


SOLUTION 


E 


)=--2 
~ 27 


Multiply by the reciprocal of -%. 


No} IO ejn ln 

joe saith 

wln wln 
xlr 


The product of two fractions with 
different signs is negative. 


Application: Cave Exploration 


The Voronya Cave in Abkhazia, Georgia is the deepest known cave in 
the world. At an elevation of —2140 meters, Voronya is a challenge for 
experienced cavers. If it takes 8 days to travel to the bottom of the cave, 
what is the average number of meters the cavers would travel each day? 


SOLUTION 

Write an expression. 
elevation of cave 

—2140 m + 
—2140 + 8 = —267.5 


number of days to travel 


8 days 


The cavers would travel an average of —267.5 meters per day. 


Lesson Practice 


Simplify each expression. Justify your answer. 
a. 9(—0.8) 
b. —12(—2.5) 


Simplify each expression. 
c. (—4)? 


Simplify each expression. Justify your answer. 
f. —105 + (—7) 
g. 63.9 + (—3) 


Evaluate each expression. 
(Ex 4) 


en ae i 3 (3 
i= D e 
j. (Science ) During a cold spell in January 1989, Homer, Alaska, recorded 
>) a low temperature of —24°F. The city of Bethel, Alaska, recorded 
a low temperature twice as cold as the low in Homer. What was the 


temperature in Bethel, Alaska? 
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Practice Distributed and Integrated 


*1. Verify True or False: The product of a number and its reciprocal is equal to one. 
Verify your answer. 


* i 1 —_(_A)2 
2 Simplify —(—4)’. 


3 Error Analysis Which student is correct? Explain the error. 


Student A Student B 
WO 11 Wo o go 11 
ba 4 Tr ie 4 TT 
a Po 
Em i 1 ~ 12 = 12 
2 _19 
z P 
ee, 2114+37 
5. Draw a line plot for the frequency table. 
(SB 29) 
Number 5 | 6/7 ]8 | 9 | 10 
Frequency | 4 |; 2 | 0) 140) 3 
a 6. A(n) ______ angle measures more than 90° and less than 180°. 


7; Evaluate 3(x + 4) + y when x = 8 and y = 7. 
8. Evaluate the expression 3x? + 2(x — 1)? for the given value x = 6. 


9. Multiple Choice Which rate is the fastest? 
” A 660ft/15s 


B 645 ft/11s 
C 616 ft/12s 
D 1100 ft/30 s 


10, Justify Simplify 5 + 2 [4(4 + 4)]. Justify each step. 


*11. Multiple Choice The temperature at noon was 20°C. The temperature fell 2 degrees 
11) ; 
every hour until 3 a.m. the next day. What was the temperature at 11 p.m. that 
evening? 
A 22°C 


B -2°C 
C —30°C 
D —22°C 
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“2, 


a 


(11) 


*14. 


(il) . 


15. 
(10) 


16. 
(10) 


1 


(9) 


18. 
(9) 


19. 
(6) 


(Physics ) The magnitude of the instant TENN of an object in uniform circular 
motion is found using the foros a = ~p, where r is the radius of the circle and v is 
the constant speed. Evaluate a = + if v = = 35 cm/s and r = 200 cm. 


A grocery store is having a sale on strawberries. Suppose 560 pints of 
strawberries are sold at a loss of $0.16 for each pint. How much money does the 
store lose on the sale of the strawberries? 


The deepest point of the Kermandec trench in the Pacific Ocean 
is 10,047 meters below sea level. A submarine made two dives from above 
the deepest point of the trench at a rate of 400 meters per minute. The first 
of the two dives was 10 minutes long and the second was 4 minutes. How far 
did the submarine travel in each dive? 


Add —1.06 + 2.01 + 4.13. 


Multi-Step A purple string is 0.99 m long. A green string is 0.23 m long. What is 
the difference in length of the two pieces? 
a. Estimate Estimate the difference using fractions. 


b. Find the exact value of the difference using fractions. 


7. Error Analysis Two students solved a homework problem as shown below. Which 


student is correct? Explain the error. 


Student A Student B 
Evaluate 3g — 4(g + 2b); Evaluate 3g — 4(g + 25); 
g=9andb=4. g=9andb=4. 

3(9) — 4(9 + 2(4)) 3(9) — 4(9 + 2(4)) 
27 — 4(17) 27 — 4(17) 

2317) 27 — 68 

391 —41 


(Science) (Science ) Scientists can use the expression 2.6f + 65 to estimate the height of a 
person if they know the length of the femur bone, f. What is the approximate 
height of a person if the femur bone is 40 centimeters long? 


Error Analysis The highest point in North America, Mount McKinley, in the 
Alaska Range, is 20,320 feet above sea level. The lowest point in North America 
is 282 feet below sea level and is in Death Valley in California. Which student 
correctly calculated the difference in elevations? Explain the error. 


Student A Student B 
20,320 — 282 20,320 — (—282) 
20,320 + (—282) 20,320 + (+282) 
20,038 feet 20,602 feet 
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20. Probability Describe each of the events below as impossible, unlikely, as likely as 


not, likely, or certain. 
a. Joshua rolls an odd number on a standard number cube. 


b. Maria’s birthday is September 31". 


c. The basketball team has won 11 of their last 12 games. The team will win the 
next game. 


Simplify each expression. 


"21, 5(—2) *22. (—3)(—5) 
23. —|—15 + 5| *24. (—3)(—6)(—2)(5) 
*25, (3)(5) 


(11) 
26. Geometry Can the perimeter of a rectangle be any integer value? 


27. Model Mary is playing a board game using a number cube to decide the number 
of spaces she moves. She moves forward on an even number and backward on 
an odd number. Her first 5 rolls were 4, 2, 3, 6, 1. 
a. Model her moves on a number line with zero being the starting point. 
b. Using addition and subtraction, write an expression showing her moves. 


c. At a the end of 5 rolls, how many spaces is she away from the starting point? 


*28. Analyze Jan bought 2 yards of ribbon. She needs 64 inches of ribbon to make a bow. 
” Does she have enough ribbon? Explain your answer. 


29. (Meteorology) A meteorologist reported the day’s low temperature of —5°F at 7 a.m. 
and the day’s high temperature of 20°F at 5 p.m. How much did the temperature 
rise from 7 a.m. to 5 p.m.? 


30. Fast Talk Phone Company charges an initial fee of $20 plus 
a 10¢ per minute used. The total bill is expressed as 20 + 0.10m, where m is the 
minutes used. If 200 minutes are used, what is the amount of the bill? 
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LESSON Using the Properties of Real Numbers to 
1 2 Simplify Expressions 


| Warm U p 1. Vocabulary A(n) ________ expression is an expression with constants 
’ and/or variables that uses the operations +, —, X, or +. 
2, Simplify 6 — |—6| + (4). 
a 4./{_8 
3; Divide ee | 3). 


4. Evaluate 2| y| — 2| x| + m for x = —1.5, y = —3, and m = —1.3. 


New Concepts The properties of real numbers are used to simplify expressions and 
write equivalent expressions. The table shows properties of addition and 
multiplication when a, b, and c are real numbers. 


Math Language Properties of Addition and Multiplication 
0 is the additive Identity Property of Addition 
identity. 
For every real number a, 
1 is the multiplicative a+0=a Example: 5+0=5 
identity. ` 
Identity Property of Multiplication 
For every real number a, 
g*l=a Example: 5 «1= 5 
Commutative Property of Addition 
For every real number a and b, 
a+b=b+a Example: 5 +2=2+45 
T=7 
Commutative Property of Multiplication 
For every real number a and b, 
aeb=b»a Example: 5.2 =2.5 
ab = ba 10 = 10 
Associative Property of Addition 
For every real number a, b, and c, 
(a+ b)+c=a+(b+c) Example: (1 + 2) +3 = 1 + (2 +3) 
a+b+c=a+b+c 3+3=1+5 
6=6 
Associative Property of Multiplication 
For every real number a, b, and c, 
(a: b)*+c=a+(bec) Example: (1 +2) +3 = 1+ (2+ 3) 
cS Online Connection abe = abe 2.3=1+6 
www.SaxonMathResources.com 6=6 


Lesson 12 63 


Hint 


Compare the left side 

of the equation to the 
right side. Determine 
what changes have been 
made. 


Math Reasoning 


Analyze Why does the 
Commutative Property 
not apply to subtraction? 


Write 


Explain why it is 
necessary to substitute 
only one value for the 
variable to show that the 
statement is false. 
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Example 1] Identifying Properties 


Identify the property illustrated in each equation. 


1-8=8 


SOLUTION Since 8 is multiplied by 1, its value does not change. This is the 
Identity Property of Multiplication. 


13+5=5+13 


SOLUTION The order of the terms is changed. This is the Commutative 
Property of Addition. 


(3+4)-7=3-(4-7) 


SOLUTION The terms and the order are not changed; only the grouping of 
the factors is changed. This is the Associative Property of Multiplication. 


(12+ 9)+5=(94+12)+5 


SOLUTION The terms are the same and the same two terms are grouped. 
However, the order of the grouped terms has changed. This is the 
Commutative Property of Addition. 


Example 2] Using Properties to Justify Statements 


Tell whether each statement is true or false. Justify your answer using the 
properties. Assume all variables represent real numbers. 


gh = hg 
SOLUTION The statement is true. It illustrates the Commutative Property of 
Multiplication. 


Check Substitute a value for each variable to determine whether the 
statement is true. 


Let g = 6 and h = 7. 
6.77.6 
42=42 Vv 


b+l=b 

SOLUTION The statement is false. To illustrate the Identity Property of 
Addition, the equation should be b + 0 = b. 

Check Substitute a value for the variable to determine whether the statement 


is true. 


Let b = 13. 


13+1413 X 


Caution 


Don't skip or combine 
steps. For each property 
necessary to simplify the 
expression, a step must be 
shown. 


(©) d+(e+f)=(d+e) +f 


SOLUTION Substitute a value for the variables to determine whether the 
statement is true. 


Letd=5,e=7, and f= 9. 
5+(7+9)=(54+7) +9 
5+16=124+9 

21=21 J 


The statement is true by the Associative Property of Addition. 


" Example 3 | Justifying Steps to Simplify an Expression 


Simplify each expression. Justify each step. 


16 +3x+4 


SOLUTION 
16 +3x+4 
=3x+16+4 Commutative Property of Addition 
= 3x + (16 + 4) Associative Property of Addition 
= 3x + 20 Add. 
25) -y-(4) 
25 

SOLUTION 
(25) «y+ (4) 

25 
= (25). (5) “y Commutative Property of Multiplication 
=l-y Multiply 
=y Identity Property of Multiplication 


Example Application: Consumer Math 


Envelopes, pens, and correction tape can be purchased at an office supply 
store for the following prices respectively: $2.85, $5.35, and $2.15. Find the 
total cost of the supplies. Justify each step. 


SOLUTION 

$2.85 + $5.35 + $2.15 

= $2.85 + $2.15 + $5.35 Commutative Property of Addition 
= ($2.85 + $2.15) + $5.35 Associative Property of Addition 
= $5.00 + $5.35 Add within the parentheses. 

= $10.35 Add. 


The supplies will cost $10.35. 
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Lesson Practice 


Tent each property illustrated. 
a. 5+ (9+8)=(5+9)+8 


b. 0+ 10 = 10 
c 15-3=3-15 
d. 17.1 =17 


Tell whether each statement is true or false. Justify your answer using the 
properties. Assume all variables represent real numbers. 


(Ex2) 
e. (ab)c = a(bc) 
f.m—z=z-—m 
g wt+0=w 

Simplify each expression. Justify each step. 
h. 18 + 7x +4 


> | 
i 34-3 


j. Erasers, markers, and paper can be purchased at the school store for 
4 the following prices, respectively: $1.45, $3.35, and $2.65. Find the total 
cost of the supplies. Justify each step. 


Practice Distributed and Integrated 


ee Identify the property illustrated in the equation 100 - 1 = 100. 


Simplify each expression. 


2. —18 -+ 3 3. |12 — 30| 
(1) (5) 


4. (—3)(—2)(—1)(-8) 


(11) 
"5, True or False: p(q + r) = (p + q)r. Justify your answer using the properties. 
6. Write a fraction equivalent to a 
(SB7) 


- H True or False: The sum of the measures of complementary angles is 90°. 
*§8. Multiple Choice Which equation demonstrates the Identity Property of 


(2 Addition? 


A a-0=0 
B a+0=a 
C acl =1 


D a+l=1+a 


1.1 3 
w Add Ts + 30 tao 
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10. Error Analysis Students were asked to simplify 2 + -(- 3). Which student is correct? 
’ Explain the error. 


Student A Student B 

POO PA 

6 2 6 2 
= 2 
ae les} 

-3 SA 

~ 9 o 


vit. Jon has 5 marbles. His best friend gives him some more. Then he buys 15 more 
marbles, The expression 5 + x + 15 shows the total number of marbles Jon now 
has. Show two ways to simplify this expression and justify each step. 


(5x + x)*(6 — x) 
p & zi x 


12. Multiple Choice What is the value o when x = 2? 


(9) 
A 288 B 200 C 400 D 28 


*13. Find the value of (4x*y’)? when x = 2 and y = 1. 


14. Convert 588 ounces to pounds. (Hint: 1 lb = 16 oz) 


B15. Geometry A wall in a rectangular room is 12 feet by 8 feet. Jose calculated the area 
a using the equations A = 12+ 8 and A = 8 + 12. Explain why each expression will 
give him the same answer. 


*16. Tim is building a picture frame that is 10 inches long and 
”’ 6 inches wide. He calculated the perimeter using P = 2(10 + 6). His brother 
calculated the perimeter for the same frame using P = 2(6 + 10). Will the 
measurements be the same? Explain. 


“17. (Temperature) (Temperature ) To convert a temperature from Celsius to Fahrenheit, Marc uses the 
C2 formula F= 2C + 32. He also uses the formula F = 32 + = 2C. Which calculation is 
correct? Explain 


18. Geometry A rectangle is twice as long as it is wide. If the width of the 
(y rectangle measures 2.3 inches, what is the area of the rectangle? 2.3 in. 2.3 in. 


19. Multi-Step In each of the first five rounds of a game; Tyra scored 28 points. In 
” sach of the next three rounds, she scored —41 points. Then she scored two rounds 
of —16 points. What is the total number of points that Tyra scored? Explain. 


"0. Multiple Choice Order from greatest to least: Ł, 0.23, —0.24, L, 


A —0.24, 0.23, 


1 
4’ 
C —0.24, 0.23, 4 


= 


21. Maria is sewing curtains that require 124 inches of ribbon trim. She can 
k only buy the ribbon in whole yard lengths. How many yards does she need to buy? 
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22. Error Analysis Student A and Student B simplified the expression 9 — 4 + 2. Which 
student is correct? Explain the error. 


Student A Student B 
9—4.2 9-4-2 
= 10 = Íl 


AN 23. Write Explain how to use the order of operations to simplify 4(8 — 9 + 3)’. 
24. Simplify xkxk x ykx. 


25, Error Analysis Two students evaluate the expression 4t + 5x — + L when x = 3. 
’ Which student is correct? Explain the error. 


Student A Student B 
a+ 5x—4;x=3 4t+ 5x- 4; x=3 
=4t+5(3) -+ =4t+53-} 
=4+ 15-4 = 4t +524 
= 4t + 144 


26. (Savings Accounts ) The table below shows the transactions Jennifer made to her 
z savings account during one month. Find the balance of her account. 


Jennifer’s Bank Account 


Beginning Balance $396.25 
Withdrawal $150.50 
Deposit $220.00 
Interest (deposit) $8.00 


*27. (Tug of War) In a game of Tug of War, Team A pulls the center of the rope three and 
C% a half feet in their direction. Then Team B pulls back five feet before Team A pulls 
for another eight feet. How far from the starting point is the center of the rope? 


28. (Travel ) Bill rides a bus for 2.5 hours to visit a friend. If the bus travels at 
” about 60 to 63 miles per hour, how far away does Bill’s friend live? (Hint: To find 
distance, multiply rate by time.) 


29. Justify Simplify 2? + 24 — (3 — 12). Explain your steps. 


30. Verify Give an example that illustrates that the sum of a number and its opposite 
is Zero. 
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"LESSON Calculating and Comparing Square Roots 


13 


| Warm Up 


1. Vocabulary The number that tells how many times the base of a power is 
used as a factor is called the ____ (variable, exponent). 


Simplify each expression. 


2,-3 + (-4) - (8) 3 1-(-4)7 


[ 
Ag ext exea +z s,(-2] + (-3] 
(3) a\ 6) ° 


New Conce pts A perfect square is a number that is the square of an integer. The product of 


Math Reasoning 


Formulate What is the 
inverse of x? ? 


FD 
css Online Connection 


www.SaxonMathResources.com 


an integer and itself is a perfect square. 


A square root is indicated by a radical symbol V. Aradicand is the number 
or expression under a radical symbol. 


v50 2V7 
50 is the radicand. 7 is the radicand. 
The square root of x, written vx, is the number whose square is x. 
4= 16 
V16=4 


A square number can only end with the digits: zero, one, four, five, six, and 
nine. However, not all numbers ending in these digits will be perfect squares. 


Finding Square Roots of Perfect Squares 


Is the radicand in V 50 a perfect square? Explain. 
SOLUTION 


50 is not a perfect square. There is no integer multiplied by itself that 
equals 50. 


Is the radicand in y 64 a perfect square? Explain. 


SOLUTION 


64 is a perfect square; 8 - 8 = 8° = 64. The product of an integer and itself is 
a perfect square. 
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Math Reasoning 


Analyze Is 1.44 a perfect 
square? 


Caution 


Square roots must be 
simplified before 
performing any other 
operations. For example, 


V4 + V36 + V40. 
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Not all numbers are perfect squares, but their square roots can be estimated. 


Example 2 | Estimating Square Roots 


Estimate the value V50 to the nearest integer. Explain your reasoning. 
SOLUTION 

V50 is not a perfect square. 

Determine which two perfect squares 50 falls between on the number line. 
50 is between the perfect squares 49 and 64. 

Then determine which perfect square 50 is closest to. 

V50 is between the numbers 7 and 8 because V49 = 7 and V64 = 8. 
/50 is closer to the number 7 because 50 is closer to 49 than 64. 


v49 V50 v64 
5 6 7 8 


v50 =7 


When comparing expressions that contain radicals, simplify the expressions 
with radicals first. Next, perform any operations necessary. Then compare 
the expressions. 


Example 3| Comparing Expressions Involving Square Roots 


Compare the expressions. Use <, >, or =. 


V4 + V36 O V9 + V25 


SOLUTION 
V4 + V36 O V9 + V25 
2+6 O3 +5 Simplify the expressions. 
888 Add. 


Example Application: Ballroom Dancing 


The area of a dance floor that is in the shape of a square is 289 square feet. 
What is the side length of the dance floor? Explain. 


SOLUTION 
The side length can be found by finding the square root of the area. 
Area of a square = side length x side length 

Az==s° Write the formula. 

289 = s° Substitute 289 for A. 

4/289 =s Find the square root of 289. 

I7 =s 
Each side length of the dance floor is 17 feet. 


Lesson Practice — i 
ods Is the radicand in V 225 a perfect square? Explain. 
3 b. Is the radicand in V350 a perfect square? Explain. 


p Estimate the value of V 37 to the nearest integer. Explain your 
reasoning. 


n d. Compare the expressions. Use < , >, or =. 
V16 + v441 O V81 + V361 


nf} The city park has a new sandbox in the shape of a square. The area of 
the sandbox is 169 square feet. What is the side length of the sandbox? 


Explain. 


Practice Distributed and Integrated 


Simplify each expression. 


1. —16 + —2 
(11) 

4+7-6 
a 2+7-3 


3. -—2+11-44+3-8 
(6) 


4, (—2)(—3) + 112) -3-6 


Evaluate each expression for the given values. 


*S. 3p — 4g — 2x for p = 2, g = —3, and x = 4 
6. 3xy — 2yz for x = 3, y = 4, and z = 3 
ze V 40 is between which two whole numbers? 


*8. Multiple Choice Which of the following numbers is a perfect square? 
A 200 B 289 


C 410 D 150 
*9, Solve b = V4. 
(13) 
10. Model Draw a model to compare = and 4, 
(10) 
11. Convert 25 feet per hour to yards per hour. 


12. True or False: The square root of any odd number is an irrational number. If false, 
provide a counterexample. 
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*13. 
(13 


*14. 
(12) 


15. 


Multiple Choice The area of a square is 392 square meters. The area of a second 
square is half the area of the first square. What is the side length of the second 
square? 

A 14 meters 


B = 20 meters 
C 196 meters 
D 96 meters 


True or False: xyz = yxz. Justify your answer using the properties. 


Verify Determine whether each statement below is true or false. If false, 


= explain why. 


16. 
a 


17. 
(10) 


“18. 


a. 4 + 15+ 20 is equal to 316. 
b. (4+ 5)’ is the same as 4 + 5?. 


; a : 1. 3. 5. ap 
Multi-Step Kristin has several ropes measuring 8 q in., 875 in., 8g in., and 8 ig in. 


’ How should she order them from least to greatest? 


a. Find a common denominator for each measure. 


b. Order the measures from least to greatest. 


Arrange in order from least to greatest: 


2111.3, 1,09, 1,05 


Are the expressions (20% + 5v’)9k? and 900k*v' equivalent? Explain. 


*19.{ Science ) fcr The Barringer Meteor Crater in Winslow, Arizona, is very close to a 


square in shape. The crater covers an area of about 1,690,000 square meters. What 
is the approximate side length of the crater? 


20.(Science ) (Science ) The time, ¢, in seconds it takes for an a dropped to travel a distance, 


(13) 


*21. 


22. 


d, in feet can be found using the formula t = y, Determine the time it takes for 
an object to drop 169 feet. 


Multi-Step The flow rate for a particular fire hose can be found using f= 120,/p, 
where f is the flow rate in gallons per minute and p is the nozzle pressure in 
pounds per square inch. When the nozzle pressure is 169 pounds per square inch, 
what is the flow rate? 


The world’s largest cherry pie was baked in Michigan. It had a 


: diameter of 210 inches. If the diameter was converted to feet, would it be a 


j 23. 


rational number? Explain. 


Find the area of the shaded portion of the circle. The radius of the circle is 


” 4 inches. (Use 3.14 for 7.) 
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4.25 in. 


24. (Banking ) , (Banking Frank deposited $104.67 into his bank account. Later that day, he spent 


25, 


26. 


*27: 


(12) 


28. 


(11) 


29. 


(8) 


@ 30. 


y 1) 


$1 13.82 from the same account. Estimate the change in Frank’s account balance 
for that day. 


Justify Simplify 52 + (1 + 3)?+ (16 — 14)? — 20. Justify each step. 


Error Analysis Two students simplify the expression 2 + 3x + 1. Which student 
is correct? Explain the error. 


Student A Student B 
24+3x4+1 2+ 3x41 
=e on =(24+3)x+1 
= (24+ 1)+3x =5x+1 
=3+4+3x 


Justify Arlene has 30 buttons and buys x packages of buttons. There are 

7 buttons in each package. She uses 12 buttons. The number of buttons she now 
has is represented by the expression 30 + 7x — 12. Simplify the expression and 
justify each step using the properties. 


Multiple Choice Which of the following expressions will result in a negative 
number? 
A (—6)? 


B (—6) = (—6) 
3 (6) = 
c -4 (6) + (-4) 


-1 + (—6}? 


(International Banking) A Greek company needs to purchase some products from a 
U.S. corporation. First, the company must open an account in U.S. dollars. If the 
account is to hold $1,295,800, how many drachma, the Greek currency, should the 
company deposit? Use the exchange rate of one Greek drachma for every $0.004 
in U.S. currency. 


Probability Describe each of the following events as impossible, unlikely, as likely as 
not, likely, or certain. 
a. Jim rolls a 10 on a standard number cube. 


b. Sarah guesses a number correctly between 1 and 900. 


c. Mayra dropped a coin and it landed heads up. 
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LESSON Determining the Theoretical Probability 


1 4 of an Event 


| Warm Up 


1. Vocabulary ___————s (Closure, Probability) is the measure of how likely 
*” it is that an event will occur. 

Simplify each expression. 

2.5x7—27+9+6 
B 6.3 + (—2.4) + (—8.9) 

4.6+|-72|+|-5| 

(5) 


5, Write a number to represent the opposite of “twelve floors up.” 


New Concepts 


Math Language 


A fair coin has an equally 
likely chance of landing 
on heads or tails. The 
coin is not weighted 

so that one outcome is 
more likely than another. 


Materials 


+ small paper sacks 
+ colored marbles 


Online Connection 
www.SaxonMathResources.com ) | 
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A sample space is the set of all possible outcomes of an event. For example, 
a toss of a fair coin has two equally likely outcomes. The two possible 
outcomes, heads and tails, is the sample space. 


A simple eyent is an event having only one outcome. For example, rolling a 5 
on a number cube is a simple event. 

The theoretical probability of an outcome is found by analyzing a situation 
in which all outcomes are equally likely, and then finding the ratio of 
favorable outcomes to all possible outcomes. For example, the probability of 
tossing a coin and it landing on heads is 4 or 0.5 or 50%. 


SOON ) Finding Theoretical Probability 


Place 4 different-colored Color Tally Frequency 
marbles in a sack. Without 
. Red 
looking, draw one marble out 
of the sack. Record the color Green 
in a frequency table. Yellow 
Blue 


Repeat the experiment 10 times, 20 times, 50 times and 100 times, 
replacing the marble after each draw. 


Divide the number of times a red marble is picked by the total number 
of times you pick a marble. Write this as a probability. 


Generalize What do you notice about the probabilities as the number of 
times you pick a marble is increased? 


Identifying Sample Spaces 


A number cube labeled 1—6 is rolled. List the outcomes for each event. 
Math Language a number less than or equal to 3 an odd number 
A spinner is divided SOLUTION SOLUTION 
into four equal parts: 
blue, yellow, green, and 135 2, 1} {1, 3, 5} 
red. If the spinner lands 
on yellow, then the c.| a number greater than 4 
outcome is yellow. g 
SOLUTION 
{5, 6} 


Theoretical probability can be determined using the following formula: 


number of favorable outcomes 


P(event) = 
( ) total number of outcomes 


A complement of an event is a set of all outcomes of an experiment that are 
not in a given event. For example, if heads is the desired event when tossing 
a coin, tails is the complement of the event. The sum of an event and its 
complement equals 1. 


P(event) + P(not event) = 1 


P(not event) = 1 — P(event) 
Reading Math 


The probability of an 


event can be written 
P(event). The probability 
of picking a red marble 
can be written P(red). 


Hint 


Probability can be 
expressed as a fraction, 
decimal, or percent. 


= Example Py Calculating Theoretical Probability 


There are 4 green, 3 blue, and 3 red marbles in a bag. 


Give each answer as a decimal and as a percent. 


What is the probability of randomly choosing a red marble? 


SOLUTION 


3 red marbles 
P = 
ved) 10 marbles in all 


_3 
Pred) = 10 
The probability of choosing a red marble is 0.3 or 30%. 


What is the probability of randomly choosing a marble that is not 


green? 
SOLUTION 


P(green marble) + P(not green marble) = 1 


P(not green marble) = 1 — P(green marble) 


P(not green marble) = 1 — 5 
P(not green marble) = 6—3 
10 5 


The probability of not choosing a green marble is 0.6 or 60%. 
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Chance, like probability, is the likelihood of an event occurring. 


= Example J Calculating Chance 


In a bucket there are 10 balls numbered as follows: 1, 1, 2, 3, 4, 4, 4, 5, 6, 
and 6. A single ball is randomly chosen from the bucket. What is the 
probability of drawing a ball with a number greater than 4? Is there a 
greater chance of drawing a number greater than 4 or a 1? 


SOLUTION 


P(greater than 4) = = 3 out of the 10 balls have a number greater than 4. 


The probability of drawing a ball with a number greater than 4 is 0.3, or 30%. 


Pl) = 5 = + 2 out of the 10 balls are numbered 1. 
a > + Compare = and £. 

There is a greater chance of drawing a number greater than 4 than 
drawing a 1. 


= Example J Application: State Fair 


At a carnival game, you drop a ball into the top of the device shown below. 
As the ball falls, it goes either left or right as it hits each peg. In total, the 
ball can follow 16 different paths. The ball eventually lands in one of the 
bins at the bottom and you win that amount of money. (One path to $0 is 
shown.) What is the probability of winning $2? 


Math Reasoning 


Analyze If you drop the SOLUTION 


ball once, is there less 
than or greater than a 
20% probability of not 


total number of paths = 16 
number of paths to $2 bins = 2 


winning $2? 
P($2) = number of paths to $2 bins — 2 
~ total number of paths to win 16 
1 
P($2) == 
($2) =4 


The probability of winning $2 is Ż. 


Lesson Practice 


A number cube labeled 1—6 is rolled. List the outcome for each event. 
a. a number less than or equal to 4 
b. an even number 


c. a number greater than 2 


There are 4 green, 3 blue, and 3 red marbles in a bag. 
d. What is the probability of randomly choosing a blue marble? 


e. What is the probability of randomly not choosing a red marble? 


76 Saxon Algebra 1 


f. Suppose there are 8 balls in a bucket numbered as follows; 1, 2, 3, 5, 
i 5, 6, 7, and 7. A single ball is randomly chosen from the bucket. What 
is the probability of drawing a ball with a number less than 6? Do you 
have a greater chance of drawing a 7 or a 6? 


g. A 52-card deck has 4 kings in the deck. What is the probability of 
© randomly drawing a king out of the deck? 


Practice Distributed and Integrated 


“L A number cube labeled 1—6 is rolled three times. What is the probability that the 
next roll will produce a number greater than 4? 


*2. An jar contains 5 green marbles and 9 purple marbles. A marble is drawn and 

se dropped back into the jar. Then a second marble is drawn and dropped back into 
the jar. Both marbles are green. If another marble is drawn, what is the probability 
that it will be green? 


3. Convert 20 inches to centimeters (2.54 cm = 1 in.). 

4. Convert 25 feet to centimeters. (Hint: Convert from feet to inches to centimeters.) 
Simplify. 

5.3-—2+443-2 

(4) 

6. —3(—2)(—3) - 2 

T; 5(9 + 2) —4(5 + 1) 

8. 3(6 + 2) + 3(5 — 2) 

2s Evaluate V 31 + z when z = 5. 


10. Use <, > or = to compare 4 and 2. 


O, Geometry What is the length of the side of a square that has an area of Lem 
’ 49 square centimeters? 
Sen Area = Sen 
S 49 sq. cm Š 
xcm 


12, Multiple Choice Which equation demonstrates the Associative Property of 
’ Addition? 
A (a+ b)+c=a+(b+c) 


Bab+c=bat+ec 
C a(b +c) =ab+ac 
Da+(b+c)=a+(c+b) 
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*13. Justify What must be true of each of the values of x and y if —xy is positive? zero? 


14. 
(12) 


*15. 
(14) 


*16. 
(14) 


*17. 
(14) 


18 


(13) 


#19, 
(13) 


*20. 
(9) 
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negative? 
Identify the property illustrated in the expression 5-6 = 6-5. 


Multiple Choice A number cube labeled 1—6 is tossed. What is the theoretical 
probability of rolling an odd number? 


1 
i 2 
B 


C 


wjr Ble 


D 


A letter is chosen at random from the word probability. What is the probability of 
randomly choosing the letter b? 


Multiple Choice A bag contains 4 blue, 6 red, 5 yellow, and 1 orange marble. What is 
the probability of randomly choosing a blue marble? 


A T 
Bis 
c3 
D% 


Error Analysis Students were asked to find the square root of 16. Which student is 
correct? Explain the error. 


Student A Student B 
V16=4 V16=8 
4x4=16 8x2=16 


The speed a vehicle was traveling when the brakes were first applied 
can be estimated using the formula s = aig. where d is the length of the vehicle’s 
skid marks in feet and s is the speed of the vehicle in miles per hour. Determine the 
speed of a car whose skid marks were 4° feet long. 


my? 


The centripetal force of an object in circular motion can be expressed as ——, 
where m is mass, v is tangential velocity, and r is the radius of the circular path. 
What is the centripetal force of a 2-kg object traveling at 50 cm/s in a circular path 
with a radius of 25 centimeters? 
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21. Verify Convert 2.35 pounds to ounces (1 lb = 16 oz). Check to see if your answer 
© iş reasonable. 


AN 22. Write If a computer program is designed to run until it reaches the end of the 
O number pi (7), will the program ever end? Explain. 


23. The lowest point in elevation in the United States is Death Valley, 
California. Death Valley is 86 meters below sea level. Which set of numbers best 
describes elevations in Death Valley? 


24. (Temperature) To convert degrees Celsius to degrees Fahrenheit, use the 
R equation C = 2(F- 32), 
a. How many terms are in the expression 2(F — 32)? 


b. Identify the constants in the expression. 


25. Simplify -7 + 3 —2 —5 + (—6). 


(6) 

26. Error Analysis Ms. Mahoney, the algebra teacher, has two cakes that weigh 3 pounds 
and 5 pounds. She cuts the cakes into 16 equal pieces. She asks the students to 
write an expression that represents the weight of each piece. Which student is 
correct? Explain the error. 


Student A Student B 
uses the expression uses the expression 
3+5+16 (3 + 5) +16 


27 


T> Model While the Petersen family was waiting for their table, 9 people left the 


restaurant and 15 people entered. Find the sum of —9 and 15 to determine the 
change in the number of people in the restaurant. Use algebra tiles to model the 
situation. 


28. Justify Simplify 22 — (—11) — 11 — (—22). Justify your answer. 


\ 29. Write Why is the order of operations important when simplifying an expression 
” like (5 + 7)? + (14 — 2)? 


*30. Tanisha is building a fence around a square flower bed that has an 
area of 144 square feet. How many feet of fencing does she need? 


x ft 


Area = 
an 144 sq. ft ae 


x ft 
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Using the Distributive Property to 
Simplify Expressions 


| Warm Up I. Vocabulary In the expression 3x + 5, 3x isa______ (variable, term) 
’ of the expression. 
Simplify each expression. 
2. 5—7+4+5(3) 
3. (—5) + (—2) + [(—5) + (—2)| 
4. Evaluate 7x + 4y for x = 2.1 and y = —0.7. 
> Find the product of 3, t and Z 


New Concepts The Distributive Property can be used to simplify expressions. Since 
subtraction is the same as adding the opposite, the Distributive Property will 
also work with subtraction. 


The Distributive Property 


For all real numbers a, b, c, 
a(b + c) = ab + ac and a(b — c) = ab — ac 
Examples 
5(2+1)=5.2+5.1=15 5(2—-1)=5.2-—5.1=5 


Distributing a Positive Integer 


Simplify each expression. 


Math Reasoning 6(4 + 8) 


Verify Use the order of SOLUTION 
operations to show that 


4(5 — 3) =8. 644 8) 

= 6(4) + 6(8) Distribute the 6. 
= 24 + 48 Multiply. 

= 72 Add. 


4(5 — 3) 
SOLUTION 


AAN 
4(5 — 3) 
= 4(5) + 4(—3) Distribute the 4. 


Online Connection = 20-12 Multiply. 
www.SaxonMathResources.com =$ Subtract. 
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Hint 


The product of a real 
number and 1 is the real 
number. 


Reading Math 


There are different 
ways to write the same 
expression: 

6+-(5 —x) 

(5 —x)*6 

6(5 — x) 

(5 —x)6 


Hint 


When multiplying, add 
the exponents of powers 
with the same base. 


yy =y =y 


Use the Multiplication Property of —1 to simplify an expression like 
—(5 + 2). Rewrite the expression as —1(5 + 2) and then distribute. 


Simplify each expression. 


—(9 + 4) 


SOLUTION 

AN 
—(9 + 4) 
= (—1)(9) + (-1)(4) Distribute. 
=-9-4 Multiply. 
= —13 Simplify. 


Example 2! Distributing a Negative Integer 


—9(—6 — 3) 
SOLUTION 

CIA 
—9(—6 — 3) 
= (—9)(—6) + (—9)(-3) 
= 54 + 27 
=81 


The Distributive Property of Equality applies not only to numeric 
expressions but also to algebraic expressions. 


Simplify each expression. 


—4(x + 7) 


Simplify each expression. 
mn(mx + ny + 2p) 
SOLUTION 


m, 
mn(mx + ny + 2p) 


= mnx + my + 2mnp 


—xy(y* — xz) 


SOLUTION 


=e xz) 


= —xy'? + xyz 


SOLUTION 
N A 
—4(x + 7) 
= (—4)(x) + (—4)(7) Distribute. 
= —4x — 28 Multiply. 


Multiply. 


= Example H Simplifying Algebraic Expressions 


(5—x)6 
SOLUTION 
(HE 

= 6(5) + 6(—x) 
= 30 — 6x 


= Example EJ Simplifying Algebraic Expressions with Exponents 


Distribute. 
= (—xy)(y’) + (—xy)(—x°z) Combine like terms. 


Lesson 15 81 


82 


= Example Ey Application: Landscaping 


Hint The turf on a football field is being replaced. The field is 300 feet long and 
160 feet wide, not including the two end zones. Each end zone adds an 
additional 30 feet to the field’s length. Write an expression using the 


To find the area of a 
rectangle, multiply 


length times width. Distributive Property to show the entire area of the field. Simplify the 
expression. 
160 ft 
30 ft 300 ft 30 ft 
SOLUTION 
width x length 
= 160 x (30 + 300 + 30) 


= 160(30 + 300 + 30) 

= 160(30) + 160(300) + 160(30) Use the Distributive Property. 
= 4800 + 48,000 + 4800 Multiply. 

= 57,600 Add. 


Check Use the order of operations. 

160(30 + 300 + 30) Perform the operation inside the parentheses. 
= 160(360) Multiply. 

= 57,600 ¥ 

| The area of the football field is 57,600 ft’. 


Lesson Practice 


Simplify each expression. 


a. 8(2 + 7) b. 4(6 — 2) 
(Ex 1) (Ex 1) 
m —(9 + 3) mi —14(4 — 2) 
m —10(m + 4) Pa (7 — y)8 
g. 4xy3(x*y — 5x) h. —2x°m (m? — 4m) 
(Ex 4) (Ex 4) 


i. A group of 4 adults and 8 children are buying tickets to an amusement 
os park. Tickets are $15 each. Write an expression using the Distributive 
Property to show the total cost of the tickets. Simplify the expression. 
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Practice Distributed and Integrated 


Evaluate. 
As —7(—8 + 3) 2s 5(—3 — 6) 
2 Evaluate +/ 10,000. ie Solve c = V 25. 


“Ss. Multi-Step In a shipment of 800 eggs, the probability of an egg breaking is =. 
” How many are likely to be broken in the shipment? Justify the answer. 


6. The digits 0, 1, 2, 3, 4, 5, 6, 7, 8 and 9 are written on cards that are shuffled 

and placed face down in a stack. One card is selected at random. What is the 
probability that the digit is odd and greater than 5? 

i 


(14) 


In a bucket there are 10 balls in a bucket numbered 1, 1, 2, 3, 4, 4, 4, 5, 6, and 6. 
A single ball is randomly chosen from the bucket. What is the probability of 
drawing a ball with a number less than 7? Explain. 


*8. Multiple Choice Simplify the expression —5(x + 6). Which is the correct 
0 simplification? 
A -54+x-11 B —5x+1 C —5x + 30 D —5x — 30 


*9. 
(6) 


10. 
(5) 


Find the value of y in the equation 18 — x = yif x = —4. 


The water level of the reservoir in Austin, Texas, was 3 feet below normal. After a 
heavy rain storm, the water level increased to 5 feet above normal. How much did 
the rain storm change the water level? 


i. Error Analysis Two students evaluated a numeric expression. Which student is 
correct? Explain the error. 


Student A Student B 
—8(—5 + 14) —8(—5 + 14) 
= 40 — 112 =—13 +6 
= —72 =—7 


AN 12, Write Evaluate the expression —8(9 — 15) using the Distributive Property. Explain. 


*13. The county surveyed a piece of property and divided it into 
(15) : : i A P 
equal-sized lots. Use the diagram to write an expression that requires the 
Distributive Property to evaluate it. Evaluate the expression to find the total number 
of lots on the property. 


“14, True or False: m + 0 = m. Justify your answer using the properties. 
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15. 
(8) 


16. 


Convert 3.4 yd to ft’. 


Multi-Step Travis plans to divide his collection of baseball cards among 


ae grandchildren. He will give each child the same number of cards. Each card 


17. 
(15) 


*18. 


(14) 


*19, 


(13) 


20. 
(1 


*21. 
(12) 


22. 


(10) 

\ 23. 
9 

24. 

(6) 


25. 
(3) 
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is worth $14. Write an expression to represent the value of each child’s cards. 
Let c equal the total number of cards in Travis’s collection. 


Kennedy’s teacher asked her to plan the budget for the class party. 
Kennedy began by writing the expression g = b + 7 to represent that the number 
of girls equals the number of boys plus seven. Each girl will need $6. Write and 
simplify an algebraic expression that uses the Distributive Property to show the 
total cost for girls at the class party. 


If a number cube is rolled, what is the probability of it landing on the number 
5 or 6? 


Error Analysis Two students are evaluating the expression y 36 + z for z = 13. 
Which student is correct? Explain the error. 


Student A Student B 


V36 +2 V36 +z 
= V36 + 13 = V36 +z 
= V49 = 6+ 3 
7 =19 


Justify The expression 6 - 2 + 4 would be simplified from left to right using the order 
of operations. What property would allow this expression to be simplified from 
right to left? 


Susan invests the same amount of money in each of 7 stocks. In one 
year, her money increased 8 times. The value of her investment is represented by 
the expression 7x • 8. Show two methods to simplify the expression and justify each 
step using the properties. 


Rickie is 34 years older than Raymond. Raymond is 24 years younger 
than Ryan. If Ryan is 144 years old, how old is Rickie? 


Write Write the procedure for evaluating the expression 16f* g — 4f* + 12 for 


” ¢—3andg=5. 


Model Use the number line to model x — 8 when x = —6. 


In astronomy, brightness is given in a value called magnitude. A 
—2-magnitude star is 2.512 times brighter than a —1-magnitude star, a 


—3-magnitude star is 2.512 times brighter than a —2-magnitude star, and so on. 
If Sirius is magnitude —1.5 and the full moon is magnitude —12.5, how much 
brighter is the full moon? 
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26. Error Analysis Student A and Student B each solved the absolute-value problem as 
” shown below. Which student is correct? Explain the error. 


Student A Student B 
—|12 — 15| —|12 — 15| 
= -|-3l =-|-3] 
=-(3) = |+3| 
=—3 =Z) 


“27. Find the value of y for the given values of x in the equation x —|x — 2| = y 
if x = —3. 


28. Verify When simplified, will the expression 3 + = + |—5| be positive or negative? 
Explain. 


@ 29. Probability Thomas spun a game spinner and recorded the results in the table below. 


Outcome | Frequency 
Red 3 
Blue 5 

Yellow 9 
Green 8 


Use the table to find the experimental probability of each event. Express each 
probability as a fraction and as a percent. 
a. landing on red 


b. landing on green 


c. not landing on green 


30. Geometry What is the perimeter of a square with an area of 121 sq. in.? 
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Simplifying and Evaluating Variable 
Expressions 


| Warm Up 1, , Vocabulary The set of whole numbers and their opposites {..., —4, —3, 
Ti —1,0, 1, 2, 3, 4,...} is the set of 
Simplify. 
2. —ax?(dx* — ax) 


(15) 


3; V36 + V81 — 4 


AESH 
. , : 9 1 
3, Which value is equivalent to 2-4) 
49 3 3 3 
ant) B -z0 “Tg DP 40 


New Concepts To evaluate an expression that contains variables, substitute each variable 
in the expression with a given numeric value, and then find the value of the 
expression. 


i 


Evaluating Expressions with Two Variables 
Evaluate each expression for the given values of the variables. 
—a|—a(p — a)] for a = 3 and p = 4 
SOLUTION 
—a|—a(p — a)] 
= —3[—3(4 — 3)] Substitute each variable with the given value. 
= —3|-3(1)] Subtract. 
= —3[-3] Multiply inside the brackets. 
=9 Multiply. 
Hint (b.) (~x + a) — (x — a) fora = -2 and x = 7 
Use parentheses when SOLUTION 
substituting a number 
for a variable, so that the (—x + a) = (x = a) 
negative signs and the , , , , 
subtraction signs are not = |-7 + (—2)] — [7 — (-2)] Substitute each variable with the given value. 
iia = [—7 + (—2)] — [7 + 2] Take the opposite of —2. 
= (—9) — (9) Evaluate inside the brackets. 
= —18 Subtract. 


86 Saxon Algebra 1 


= Example fy Evaluating Expressions with Three Variables 


Evaluate each expression for the given values of the variables. 
(yx) (zyx) for x = 2, y = —1, and z = 4 
SOLUTION 
(yx) (zyx) 
= [(-—1 (2)][(4)(-)) (2)] Substitute each variable with the given value. 
= (—2)(—8) Multiply inside the brackets. 
= 16 Multiply. 
4 
a fora=1,p=5,and x = —3 
SOLUTION 
x(4ap) 
xP 
—3)(4)(1)(5 
= CIWO Substitute each variable with the given value. 
(—3)(5) 
= = = Multiply and simplify. 


An expression can be simplified before it is evaluated. 


= Example $} Simplifying Before Evaluating Expressions 


Math Reasoning Simplify each expression. Then evaluate it. Justify each step. 
Verify Evaluate —x(y — 3) + y for x = 0.5 and y = —1.75 
Example 3a without 0 ) á á 
simplifying first to show SOLUTION 
that the answer is the 
same. —x(y = 3) +y 
= —xy + 3x + y Distributive Property 
= —(0.5)(—1.75) + 3(0.5) + (—1.75) Substitute. 
= 0.875 + 1.5 — 1.75 Multiply and add. 
= 0.625 
_ | _ 1 
x(x + 2y) — x forx => and y=7 
SOLUTION 
x(x + 2y) —x 
=x 4+ 2xy—x Distributive Property 
a) *2(3)(4) - (3) | 
=(=} 4+ 2(=)/—) -|= titute. 
en (5) + zig 7 Substitute 
cS Online Connection 1 1 1 
rw SaxoniMathResourcés.com = + 4327 0 Use order of operations to simplify. 
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= Example EJ Evaluating Expressions with Exponents 


Evaluate each expression for the given values of the variables. 


If m = —2 and y = 2.5, what is the value of ym’? 


Caution 
Since there are no SOLUTION 
parentheses around ym 3 
in the expression ym’, ym 
w torie = (2.5)(—2)? Substitute each variable with the given value. 
= (2.5)(—8) Evaluate the exponent. 
= —20 Multiply. 
If a = 3 and b = —1, what is the value of 2(3 £ ae: 
SOLUTION 
a 2 
2 
(553) 
3 2 
= eer Substitute each variable with the given value. 
3 2 
= 24) Take the opposite of —1. 
3 2 
= 22) Perform operations inside the parentheses. 
= (4) Write the fraction in simplest form. 
1 
=2 a Evaluate the exponent. 
-1 Multiply. 
2 


If a = 3, what is the value of | (- a) |? 


SOLUTION 

|a| 

= | (—3) | Substitute the variable with the given value. 
= | (—3)(—3)(—3) | Evaluate the exponent. 

= |=27| Multiply. 

=27 Take the absolute value. 


= Example fy Application: Investments 


A savings account increases as interest accumulates according to the 
formula P, = 1.04(P,_,), where P, is the principal balance at the end of 

y years and P,_, is the principal balance after y — 1 years. After 6 years, 
there is a principal balance of $1450.00. How much is the principal balance 
after 8 years? 
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Caution 


In the equation 

P, = 1.04(P,_,), the 
subscript y refers to a 
particular number of 
years. So, y — 1 refers to 
1 year less than y. 


SOLUTION 

P,_, or Ps represents the principal balance after 6 years 

P,_, or P; = $1450 

P, = 1.04(P,_}) Write the formula for the principal balance after 7 years. 
P, = 1.04(1450) Substitute 1450 for P7_,. 

P, = $1508 

P; = 1.04(P3_1) Write the formula for the principal balance after 8 years. 
P or P; represents the principal balance after 7 years 

P; = 1.04(1508) Substitute 1508 for P,_;. 

P; = $1568.32 

Her principal balance is $1568.32 after 8 years. 


Lesson Practice 


Evaluate each expression for the given values of the variables. 


ody ax|—a(a — x)| fora = 2 and x = —1 
m b, —b|—b(b — c) — (c — b)] for b = —2 and c = 0 
1 
m (5y)(2z)4xy for x = 3, y = —1, and z = 7 
d. BS ipa —1, s = —3, and ź = —2 
(Ex2) 6st 


Simplify each expression. Then evaluate for a = 2 and b = —1. Justify each step. 
e. —b(a—3)+a 


iuba =h 


Evaluate each expression for the given values of the variable. 


g. If a = —2 and b = 25, what is the value of aa = thg 


h. If x = —4 and y = —2, what is the value of amun 1 i; 


x 
i. A savings account grows according to the formula P, = 1.04(P,_,), where 
om P,, is the principal balance at the end of y years and P, is the principal 
balance after y — 1 years. After 6 years, there is a principal balance of 
$1600.00. How much is the principal balance after 8 years? 
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Practice Distributed and Integrated 


Simplify. 
1,.2+5-—3+47-(-3)+5 
(10) 


2. A745 -3 +7942 
(4) 


3, Represent the following numbers as being members of set K: —2, —1, —4, — 1, —3, 
—1, —5, —3. 


Determine if each statement is true or false. If true, explain why. If false, give a 
counterexample. 


i The set of whole numbers is closed under multiplication. 


5, All integers are whole numbers. 


pe by using the Distributive Property. 
6. —4y(d + cx) a (a + bc)2x 


(15) 


Evaluate the expression for the given values. 


“8. pa|—a(—a)| when p = 2 anda = — 
6 

* = i = 

2. x(x — y) when x = 5 l andy = G 


m x—3\" _ = 
10, ( y ) when x = Sandy =2 


11, 4(b + 1} — 6(c — b)* when b = 2 and c = 7 


A Geometry The measure of one side of a square is 5x + 1 meters. What expression 
” would be used for the perimeter of the square? Explain. 


13. Identify the property illustrated in the equation 2 + (1 + 7) = (24+ 1) +7. 


*14, Multiple Choice A fish tank empties at a rate of v = 195 — 0.51, where v is the 
C9 dumber of liters remaining after t seconds have passed. If the fish tank empties for 
20 seconds, how many liters remain? 
A 205 B 185 


C 175 D 174.5 


*15. Multi-Step A solid, plastic machine part is shaped like a cone that is 8 centimeters r=2 cm 
is high and has a radius of 2 centimeters. A machinist has removed some of the 
plastic by drilling a cylindrical hole into the part’s base. The hole is 4 centimeters 
deep and has a diameter of | centimeter. 
a. Determine the volume of the cone. Use the formula V = inrh. 


b. Determine the volume of the cylindrical hole. Use the formula V = mh. 


c. Determine the volume of the plastic machine part by subtracting the volume of = 
the cylindrical hole from the volume of the cone. 
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*16. 
(16) 


Ber, 
(16) 


*18. 
(16) 


*20. 
(15) 


21. 


(14) 


22. 
(13) 


(Chemistry ) Boyle’s law relates the pressure and volume of a gas held at a constant 
temperature. This relationship is represented by the equation P, = ae, In this 
equation, P, and V; represent the gas’s initial pressure and volume. Pi and V, 
represent the gas’s final pressure and volume. What is the final pressure of the 
gas if a 3-liter volume of gas at a pressure of 1 atmosphere is expanded to a final 
volume of 6 liters? 


Jamie wants to determine ae much she should invest in a stock. She uses 
the equation for present value, V, = Way in which V;is the future value, 7 is the 
interest rate, and ¢ is the number of years. How much should her present value be 
if she wants the future value of the stock to be $2000 in 10 years at an interest rate 
of 0.02? Round the answer to the nearest dollar. 


Multiple Choice Given the information in the table, which x y 
equation best relates x and y? 2 13 
xX +5 
A y= x +5 B y= x 1 6 
-1 4 
xX +5 
= | x3 +5 | Dy= = =) 3 


. Measurement A party planner use the equation A = Nx’ to estimate how much cake 


is needed for a party with N guests, where x is the width of a square piece of cake. 
If each piece of cake will be about 3 inches wide, approximate the area of the base 
of a cake pan for the given number of guests. 

a. 50 guests 


b. 150 guests 
c. 350 guests 


Multi-Step Two teams of students were riding bikes for charity. There were a total 

of b students on the blue team and they each rode 15 miles. There were a total of 

r students on the red team and they each rode 3 miles. The students collected $2 

for each mile. 

a. Write an expression for the total number of miles ridden by both teams. 

b. Write and simplify an expression that uses the Distributive Property to show the 
total amount of money collected. 


Error Analysis A bucket contains 10 balls numbered 1, 1, 2, 3, 4, 4, 4, 5, 6, and 6. A 
single ball is randomly chosen from the bucket. What is the probability of drawing 
a ball with a number greater than or equal to 5? Which student is correct? Explain 
the error. 


Student A Student B 


aes ae 
P(S or 6) = +5 P(5 or 6) = Zord 


Estimate V36 + V40 O V25 + V80. Verify the answer. 
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23. Multi-Step John is using square ceramic floor tiles that are each 18 inches 
l long. How many of these tiles will John need to cover a floor with an area 
of 81 square feet? 


24. (Oceanography ) A/vin (DSV-2), a 16-ton manned research submersible, is used to 
” Observe life forms at depths of up to 8000 feet below sea level. After the hull was 
replaced, Alvin was able to dive about 2.6 times the distance as before the hull 


replacement. About how far was it able to travel after the hull was replaced? 


25. Analyze What is the sign of the sum of —8 + 7? Explain how the sign is 
” determined. 


AN 26. Write Why would you want to convert measures from one unit to another when 
‘ working with a recipe found in a French cookbook? 


27. Justify Evaluate 10(8—6)? + 4(|—5 + (—2)| + 2). Justify each step. 


28. Error Analysis Two students wanted to find out the change in temperature in 
a Calgary, Canada. It was —1°C in the morning and was —20°C by nighttime. 
Which student is correct? Explain the error. 


Student A Student B 
—20— 1 —20 — (-1) 
—20 + (-1) —20 + 1 
—21 —19 


29. A father builds a playhouse in the shape of a rectangular prism 
O witha triangular prism on top, as shown in the figure. The volume of the 


rectangular prism is (10 - 5.8 - 8) ft, and the volume of the triangular prism is 
H - (10+ 5.8)] - 4 ft®. What is the volume of the whole structure? 


4 ft 


8 ft 


5.8 ft 


10 ft 


30. A manufacturing company produced 500 bowling balls in one day. 


pee Of those, 10 were found to be defective. The manufacturer sent a shipment of 


250 balls to Zippy Lanes. 
a. What is the experimental probability that a bowling ball with have a defect? 


b. Predict the number of balls in the shipment to Zippy Lanes that will have a 
defect. 
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LESSON Translating Between Words and 
Algebraic Expressions 


| Warm Up 1. Vocabulary An expression that has only numbers and operations is a 
i (numeric, variable) expression. 
Simplify each expression. 
2.5—7+5-—(—3 3.(5+7)44+ 7(5 — 3 
2. +5- (—3) O FUREN = 3) 
4. (© + m)2x?n? 
5. Which value is equivalent to —(—6)*? 
"A —216 B 216 C 18 D -18 


New Concepts Algebraic expressions, or variable expressions, are expressions that contain 
at least one variable. A numeric expression contains only numbers and 
operations. 


Translating Word and Phrases into Algebraic Expressions 


Words Phrases Expressions 
Addition 
sum, total, more than, | 4 added to a number x+4 
added, increased, plus | 7 increased by a number T+x 
Subtraction 
less, minus, decreased | the difference of 5 and a number 5-—x 
by, difference, less than | 8 less than a number v= 
Multiplication 
product, times, the product of a number and 12 12(x) 
multiplied a number times 3 3x 
Division 
quotient, divided by, the quotient of a number and 6 x +6 
divided into 10 divided by a number 10 


Hint 


i 


Translating Words into Algebraic Expressions 


Remember that in 
multiplication, the 
coefficient is usually 


Write an algebraic expression for each phrase. 


written before the y increased by 12 the product of x and 4 
variable. 
SOLUTION y + 12 SOLUTION 4x 
Hint 8 less than the quotient of James is 6 years younger than 
“Years younger than” mand 15 Lydia, who is x years old. Write 
means less than. : 
SOLUTION L — 8 the ca presion that shows 
15 James’s age. 
CS Online Connection SOLUTION If x represents Lydia’s 
www.SaxonMathResources.com age, then x — 6 represents James’s age. 
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Example 2| Translating Algebraic Expressions into Words 


Use words to write each algebraic expression in two different ways. 


@)m+7 b.) y-9 


_ Caution SOLUTION SOLUTION 
“Less than” phrases are 7 more than m; 9 less than y; 
written in the reverse ihesumot Tandy fie diiraccar y oer 


order of the given form. 


two less than x: x — 2 5 en x+3 


SOLUTION SOLUTION 
the product of 5 and n; x divided by 3; 
5 times n the quotient of x and 3 
: 1 

Math Reasoning 27 — 5(18) 

Generalize Using the SOLUTION 

operations multiplication 

and division, explain the the difference of 27 and one-half of 18; 

relationship between . = 

a number and its | 27 minus 18 divided by 2 

reciprocal. 


Example Ej Application: Savings 


Jayne is saving money to buy a car. She has x dollars saved and is saving 
y dollars per week. Write an algebraic expression to represent the total 
amount of money she will have saved after 52 weeks. 


SOLUTION 
dollars saved dollars saved each week amount saved after 52 weeks 
x y x + 52y 


Jayne will have x + 52y dollars saved after 52 weeks. 


Lesson Practice 


Write each phrase as an algebraic expression. 
a. the product of x and 8 
b. 18 minus y 
c. 7 more than 5 times x 
d. Raquel is 2 years older than Monica, who is x years old. Write the 


expression that shows Raquel’s age. 


Use words to write each algebraic expression in two different ways. 
X 
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h. Sx +9 


x-3 
2 


j. Jon has d dollars in a savings account. He withdraws x dollars 
(x3) each week for 15 weeks. Write an algebraic expression to represent the 
amount of money that will be left in the savings account at the end of 

the 15 weeks. 


Practice Distributed and Integrated 


Expand each algebraic expression by using the Distributive Property. 
d (4 + 2y)x 
g 2- 4y) 


AN 3. Write What is a term of an algebraic expression? 


4. Given the sets A = {—3, —2, —1}, B= {1, 2, 3}, and C = {—1, 1, —2, 2, —3, 3}, 
are the following statements true or false? 

a. AN C= {-3, —2, —1} 

b. AN B= {-3, —2, —1, 1, 2, 3} 

c. BU C= {-3, —2, —1, 1, 2, 3} 

d. AU B= {-3, —2, -1} 


Write the algebraic expressions for each statement. 
E three times the sum of the opposite of a number and —7 
“6. 0.18 of what number is 4.68? 
7. Add 4.7 + (—9.2) — 1.9. 
(10) 
8. Compare V36 + V121 O V100 + V49 using<, >, or =. 
2 Between which two whole numbers is V 15? 


10. Justify True or False: k = 0+ k, where k is any real number except for zero. Justify your 
answer using the properties. 


1. Evaluate (a + 4)? + 5x? when a = —3 and x = —1. 


*12. Justify True or False: yx*m* = —4 when x = —1, y = 2, and m = —2. Justify your 
answer. 


*13. Translate 3(x + 6) into word form. 


*14, Multiple Choice Which expression is the algebraic translation of “4 times the sum of 
’ 9 and g”? 
A 4+9g B 4(9 +2) C 4.9g D (4+9)g 
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“15. Mary is one year younger than twice Paul’s age. Write an expression for 
Mary’s age. 


*16. Miles spent $7 and then received a paycheck that doubled the money he 
07 had left. Write an expression to represent how much money he has now. 


“17. Multi-Step A produce stand sells apples and bananas. Apples cost $0.20 each and 
C” bananas cost $0.10 each. 
a. Choose variables to represent apples and bananas. 
b. Write an expression to represent the total pieces of fruit. 
c. Write an expression to represent how much the fruit costs in dollars. 


18. Error Analysis Students are asked to evaluate x =% when x = —2 and y = 3. Which 


student is correct? Explain the error. 


Student A Student B 
x — 4x x? — 4x 
XY XY 
(—2} = 4(-2) (—2} — 4(—2) 
E23) (=2)(3) 
_4+4+8 _—4-(-8) 
a = = 
= 12. saD _ 4 
—6 EA 
—=2 
3 


E19. Geometry The figure below has corners that are square and a curved section that 
is a half circle. The dimensions given are in meters. What is the area of the figure? 
Use 3.14 for z. 


*20. Multi-Step A painter estimates that one gallon of a certain kind of paint will 
’ cover 305 square feet of wall. How many gallons of the paint will cover the wall 
described by the diagram below? (Dimensions given are in feet.) 


10 


30 
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“21. Error Analysis Two students simplified an algebraic expression. Which student is 
’ correct? Explain the error. 


Student A Student B 
2t (PE + 4r) 2rt (PP + 4r) 
E err ED E A 


22. Probability There are 400 students in the cafeteria. Of these students, 120 are 
i tenth-graders. What is the probability of randomly selecting a tenth-grader? 
Express the answer as a percent. 


23. Error Analysis Two students simplify the expression —7 — x + 7. Which student is 
correct? Explain the error. 


Student A Student B 
—7—-x+7 —7—-x+7 
=< (7 ent eX 
=x-+(-7+7) =(-7+7)-—x 
=x+0 =0-x 
N = —x 


r : : EN E 
24. Justify Simplify =o ( $). Show your steps. 
AN 25. Write Must the algebraic expression x + 7y have only one value? Explain. 


D 26. Measurement Madison used a scale and measured her weight at 85 pounds. How 
í many kilograms does Madison weigh? (Hint: 1 kilogram = 2.2 pounds.) 


27. (Energy Conservation ) Wind turbines take the energy from the wind and convert it 
to electrical energy. Use the formula P = ad’? F e to find the amount of available 
energy in the air. Describe the steps you would take to simplify the formula. 


28. (Finance) Tonia deposited a total of $174.52 into her checking account. She also 
” withdrew a total of $186.15. Use addition to find the net change in Tonia’s 
checking account. 


29. Justify What is the first step in simplifying the expression 2 - 4 + 5° + (23 — 27? 


30. (Payroll Accounting ) Employees at Wilkinson Glass Company earn x number of 
dollars per hour. Executives make y number of dollars per hour. Each employee 
and executive works 40 hours per week. Write and simplify an algebraic expression 
that uses the Distributive Property to show a weekly payroll for one employee and 
one executive. 
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18 


Combining Like Terms 


| Warm Up 1; Vocabulary A (constant, variable) is a symbol, usually a letter 
used to represent an unknown number. 


Simplify each expression. 

2.102) 3. y exte y exe 

2. (0.2) 3. y y y 

A Write the phrase “six more than twice a number” as an algebraic expression. 


New Concepts Two or more terms that have the same variable or variables raised to the 
same power are like terms. Terms with different variables or terms with the 
same variable or variables raised to a different power are unlike terms. 


Gx)+ Sy* +6x) 


Hint Because the variable x has the same power, 3x* and 5x“ are like terms. 
Because the variables are not the same, 5y* and 5x‘ are unlike terms. The 


It may be helpful to coefficient is not used to establish whether the terms are like or unlike. 


circle, box, or underline 
the terms that are alike 
before combining like 
terms. 


Combining Like Terms Without Exponents 


Simplify each expression. 


5x + 7x 


SOLUTION 

5x + Te 

=(5+7)x Use the Distributive Property. 

= 12x Simplify. 

—4y — (—3y) + 5y 

SOLUTION 

—4y — (—3y) + 5y 

=(—4 +3 + 5)y Take the opposite of —3, and then use the 
Distributive Property. 

= 4y Simplify. 


Math Reasoning 
Justify Why can the 6xy —3a + 4yx 


order of the factors in a 


term be rearranged? SOLUTION 
6xy —3a + 4yx 
= 6xy + 4yx — 3a Rearrange the terms. 
= 6xy + 4xy — 3a Rearrange the factors. 
= 10xy — 3a Add the like terms. 
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Hint 
The coefficient of x is 1. 


The coefficient of 
—xis —1. 


Reading Math 


It is customary to write 
the factors of a term in 
alphabetical order. So, 
x*zy’ is written x’y*z. 


Online Connection 
www.SaxonMathResources.com 


= Example Py Combining Like Terms With Exponents 


Simplify each expression. 


HPHH 
SOLUTION 


e+ytrxty 


=x +++ Hy Rearrange the terms. 
=(1 +1) + (1+1) Use the Distributive Property. 
= 2x° + 27° Simplify. 


3k? — 2k? + 4k? + 2kx* + kext 

SOLUTION 

3k? — 2k? + 4k? + 2kx* + kx* 

= (3-2+4)k°+ (2+ 1)kx* Use the Distributive Property. 
= 5k? + 3 kx* Simplify. 


2x°y3 + xy — 8y’ xX - Spx 
SOLUTION 


2° + xy — By'x? — 5yx 


= 2x7? — 8 yx? + xy—S5xy Rearrange the terms. 
= 2x7 — 8 Xy? + xy — 5xy Rearrange the factors. 
= (2 — 8)x?y? + (1 —5)xy Use the Distributive Property. 
= —6x°y? —4xy Simplify. 
Application: Measurement 
Olympic competition offers three 3x +3 


equestrian disciplines: dressage, show 
represents the measurements for a 
regulation dressage arena. 


Find the perimeter of the arena as a simplified variable expression. Then 
evaluate the expression for x = 19.5 meters. 


SOLUTION 

P=2/+2w Write the formula for the perimeter of a 
rectangle. 

P=2(3x+3)+2(x—1) Substitute for / and w. 

P=6x+6+2x-—2 Use the Distributive Property. 

P=8x+4 Combine like terms. 

P =8(19.5) + 4 Substitute 19.5 for x. 

P=156+4= 160 Multiply. Then add. 


The perimeter of the dressage arena is 8x + 4 or 160 meters. 
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Lesson Practice — 
Simplify each expression. 
a. —2xy — 3x + 4 — 4xy — 2x 


7m — (—8m) + 9m 


(EST) 


(Ex 1) 


m $ c. 3yac — 2ac + bacy 


d. x*y + 3x4y + 2x'4y 


a 2) 


xy — 3yx + 2yx? — 2xy + yx 


ne 2) 


mi tn + nn — x°y! + xy! 


g. A triangular-shaped display case has the 
Œ~ dimensions shown on the diagram. Find the eae 
perimeter of the display case as a simplified 
variable expression. Then evaluate the expression xe +1 
for x = 2 feet. 


Practice Distributed and Integrated 


As Write an algebraic expression for this statement: The sum of 5 times a number and —8. 


Simplify each expression by adding like terms. 
i m+4-+ 3m—6—2m-+ mc — 4mc 


* = 2 2y 
a xy — 3xy° + 5y°x — 4xy 


“4. Multiple Choice Simplify 2x? + 3x. 
l A 5x2 B 5x 


C 6x° D cannot be simplified 


3, (Reading) (Reading) Two classes are keeping track of how many pages they can read. In one 
class, the boys read 15 pages per night and the girls read 12 pages per night. In 
another class, the boys read 7 pages per night and the girls read 9 pages per night. 
Each class has x girls and y boys. 

a. Write expressions representing the number of pages each class read per night. 


b. Write an expression for the number they read altogether. 


6. Justify After doing three addition problems that included negative numbers, John 
found that all three answers were negative. John concluded that any addition 
problem involving a negative number must have a negative answer. Is John correct? 
Explain. Give a counterexample if necessary. 


7. (Geography) (Geography) The retention pond at Martha’s summer home in Florida changed 
3 inches every day for 5 days. After 5 days, the water level was —40 inches. 
What was the original water level 5 days ago? 
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8. (Bowling) A ten-pin bowling ball has a volume of about 5274 cm*. A candlepin 
’ bowling ball has a volume of about 48 in’. About how much greater is the volume 
of a ten-pin bowling ball than the volume of a candlepin bowling ball? 


Simplify. 
16 +4 
9, ——— 10. —7 — (2 + 8 
(4, 13) a(n [13 — 4) (4, 13) ( ) 
*11. 6bac — Tac + 8acb *12. 2x°y + 4y + 9y 
(18) (18) 
2 6-2 
eu CEEE] 


*15. (Sewing) (Sewing) Susan started with 11 bows. She can tie 4 bows per minute. Analise ties 
C9 twice as many per minute. 
a. Write expressions representing the number of bows each girl will have after 


x minutes. 
b. Write an expression for the number they will have altogether after x minutes. 
16, Multi-Step Marshall, Hank, and Jean are all cousins. Marshall is 3 years older than 
’ Hank. Hank is twice the age of Jean. 


a. Write expressions to represent the ages of the cousins. Assign the variable j to 
represent Jean. 


b. If Jean is 12 years old, how old are the other cousins? 
c. If Hank was 14, how old would Jean be? 


*17. Justify Simplify 8x + x(2x + 5) and explain each step. 


_ Bak __ al g= eri 
18. Evaluate Ak(2a —2e + 8) when a = 7 c = 3, and k = —2. 
*19. True or False: pm’? — z? = 27 when p = —5, m = 0, and z = —3. Justify your answer. 
20. Error Analysis Two students are asked to evaluate x°y —|4x|?z when x = —2, y = L, 
and z = —1. Which student is correct? Explain the error. 
Student A Student B 
— |4x|? z xy — |4x|?z 
1 1 
(2 (4) -MEDEN (-2)° (-1) - 4-29 (5) 
1 
2 eee ue ee ee fe 
=4(1) - -sP =D =4(-1) — -8f (4) 
= 2 — (8)? (-1) = 66 = —4 — (8)? 4 = —36 


21. Predict How can finding a common denominator tell you that t — + will result in 
a positive number? 
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*22. 
(18) 


25 


(15) 


26. 
(15) 


@ 27 


(14) 


28. 
(13) 


29. 
(12) 


30. 
(17) 
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Multi-Step Tamatha picks 10 peaches a minute for x minutes. Her grandmother 

picks 12 peaches a minute for 3 fewer minutes. 

a. Write an expression to represent the number of minutes the grandmother picks 
peaches. 


b. Write an expression for the number of peaches they pick together and then simplify. 


23. Geometry Translate the Pythagorean Theorem into symbols. In a right triangle, 


the sum of the squares of the legs of the triangle is equal to the square of the 
hypotenuse. Let a and b be the legs of the triangle and c be the hypotenuse. 


. Measurement A railing is being built around a rectangular deck. 


g 
a. Write an expression to represent the number of feet of railing needed. 


b. The width is doubled. The length is tripled. Write an expression to represent the 
number of feet of railing needed. 


Multiple Choice Simplify the expression 7(10 — y). Which expression is correct? 
A 70—y B 70 —7y 
C70-7+y D 70y — 7y 


Justify Simplify the expression —m(mn? — m’n) and explain your method for 
simplifying. 


Probability A number is chosen at random from the numbers | through 5. What is 
the probability that an odd number will be chosen? 


(Carpentry) A new company buys 140 square feet of carpet to cover the floor in one 
of its square offices. The carpet is 4 square feet too small. What is the length of 
the office floor? 


Verify The Commutative Property states that 6-4 = 4- 6. Show that the 
Commutative Property does not apply to division. 


Error Analysis Two students translate the phrase “the sum of the squares of 8 and p” 
into an algebraic expression. Which student is correct? Explain the error. 


Student A Student B 
(p + 8)? p+? 
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LESSON Solving One-Step Equations by Adding or 


Subtracting 


1. Vocabulary —4 and 4are_______—_— because they have the same absolute 
value but different signs. 

2. Add 7.5 + (—1.25). 

3. Subtract 12.75 — (—1.05). 

A Use <, >, or = to compare 6x + 3 and —2x + 4 when x = —3. 

5, Evaluate w — (wy — y) for w = —4 and y = —1. 

OA Bl Cc -9 D9 


New Concepts 


Math Reasoning 


Verify If the same 
quantity is added to 
both sides of x — 7 = 15, 
show that the resulting 
equation is equivalent to 
x-7=15. 


Online Connection 
www.SaxonMathResources.com 


An equation is a statement that uses an equal sign to show that two quantities 
are equal. A solution of an equation in one variable is a value of the variable 
that makes the equation true. 


Identifying Solutions 


State whether the value of the variable is a solution of the equation. 


(a.) x+6=9 forx=3 b.) x -6 =9forx =3 


SOLUTION SOLUTION 
x+6=9 x—6=9 
(3)+649 Substitute 3 for x. (3)—6+49 Substitute 3 for x. 
9=9 J —3 +9 X 
Solution, 3 + 6 = 9 Not a solution, 3 — 6 #9 


An equation is like a balance scale. 


equivalent 


equations 
x+6=9 x= 3 

The scale remains balanced when the same quantity is added to both sides, or 

when the same quantity is subtracted from both sides. 


Equivalent equations have the same solution set. By adding or subtracting 
the same quantity from both sides of an equation, each equation remains 
equivalent to the original equation. Furthermore, each side of the equation 
remains balanced as the equation is solved. 


Lesson 19 103 


| Materials 


algebra tiles 


| Hint 


The + and — algebra tiles 
that are the same shape 
are opposites and undo 
each other. 
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The Addition and Subtraction Properties of Equality hold for every real 
number a, b, and c. 


Addition and Subtraction Properties of Equality 


Addition Property of Equality 
You can add the same number to both sides of an equation and the 
statement will still be true. 


Examples 2=2 a=b 
3+2=2+3 a+c=b+c 
SSS 


Subtraction Property of Equality 


You can subtract the same number from both sides of an equation and the 
statement will still be true. 


Examples 10 = 10 a=b 
10-—4=10-4 a—c=b-c 
6=6 


On the first page of the lesson the Subtraction Property of Equality is 
illustrated with balance scales. Below, the Addition Property of Equality is 
illustrated. 


2+9=9+2 


Inverse operations are operations that undo each other. To solve an equation, 
isolate the variable on one side of the equal sign by using inverse operations. 
Use the same inverse operation on each side of the equation. 


Inverse Operations 
Addition «——> Subtraction 


Multiplication «——> Division 


OOM » Using Algebra Tiles to Model One-Step Equations 


Use algebra tiles to model x + 6 = 9. 
Model each side of the equation. 


Isolate the x-tile. Add six negative 1-tiles to both sides. Remove pairs 
that equal zero. 


What is the solution? 


Use algebra tiles to model x — 2 = 4. What is the solution? 


Caution 


Sometimes the variable 
is on the right side of the 
equal sign. Use inverse 
operations to isolate the 
variable. 


Math Reasoning 


Justify Does it matter if 
you add (-7) to each side 
or subtract 7 from each 
side? Explain. 


Se 2| Solving Equations by Adding 


Solve. Then check the solution. 


a.) x-3=12 


SOLUTION 

x—-3=12 
+3 = +3 Add 3 to both sides to undo the subtraction. 

xs 15 


Check Substitute 15 for x. 


x—-3412 

(155-3412 
12=12 v¥ 

-15=n-8 
SOLUTION 
—l5=n-— $ 
+8 = +8 Add 8 to both sides. 
—7=n 


Check Substitute —7 for n. 
—154(-7)-8 
-15=-15 Vv 


Example 3| Solve Equations by Subtracting 


Solve. 


a.) k+7=13 


SOLUTION 
k+7=13 

el el 
k=6 


~21=p+9 


SOLUTION 


Subtract 7 from both sides. 


—21=p+9 


=? = = Subtract 9 from both sides. 


—30 =p 
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| Reading Math 


Here is another way to 
show steps leading to 
the solution: 


Hint 
Always give fractions in 


simplest form unless 
instructed otherwise. 
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= Example [J Solve Fraction Equations by Adding or Subtracting 


Solve. 
tou 
a = 
SOLUTION 
L 2 
wha 8 
ae -1 Subtract t from both sides. 
g 
8 


= Example Fy Application: Weather 


On January 10, 1911, the temperature in Temperature in Rapid City, SD 
Rapid City, South Dakota, fell 47°F in 

15 minutes. What was the temperature 7:00 a.m. 

at 7:00 a.m.? 7:15 a.m. SF 
SOLUTION 


Let x = the temperature at 7:00 a.m. 


Write an equation. 


x—47=8 
+47 = +47 To isolate the variable, add 47 to each side. 
y= 


Saxon Algebra 1 


| At 7:00 a.m. the temperature was 55°F. 


Lesson Practice 


State whether the value of each variable is a solution of the equation. 
a. h— 14 = 2 for h = 12 
b. —11 =j — 4 for j = —7 
Solve, Then check the solution. 
e x-—5=17 
d. —30 = m — 12 
Solve. 


.p+3= 
m e a= 37 


f. -l14=y+8 
(Ex 3) 1 31 

~d+4—=3-. 
oe a 2 6 


é h. Jagdeesh took the same test twice. On the second test he scored 87, 
*” which was 13 points higher than on the first test. What was his first test 


score? 


Practice Distributed and Integrated 


d Simplify —3x°ym + 7x — 5ymx? + 16x. 


Solve each equation. 


*2.x+5=7 
(19) 
*3,.x+5=-8 
(19) 
*4,x-—6=4 


(19) 


5. Write the algebraic expression for the phrase “seven times the sum of a number 
and —5.” 


É Expand the expression —3(—x — 4) by using the Distributive Property. 
T; Simplify xm xm xm. 
8: Identify the property illustrated by 3 + 8 = 8 + 3. 

AN 2 Write True or False: —5* = (—5)*. Explain. 


10. Sandra lost 8 points for incorrect answers on her quiz, but gained 5 points for a 
bonus question. What is the sum of points Sandra lost and gained? 


*11. Error Analyste A teacher asked two students to solve the following equation 


for x. x+ = =í . Which student is correct? Explain the error. 
Student A Student B 
T a a ERSAN 
ao Jao 
-ina naa 
e585 oes 
a2 ei 
x=9 i= 


“12. Multiple Choice A swimming pooli is = + full. A maintenance man removes some of 
’ the water so that the pool is 3 L full. As a fraction of the pool’s total capacity, how 
much water did the maintenance man remove? 
1 3 7 17 
AT a C T; PT 
*13.(Chemistry ) (Chemistry ) Many chemists use kelvins to describe temperatures. To convert from 
ae temperature in degrees Celsius to kelvins, a chemist will use the equation 
Tcetsius + 273.15 = Thein- If a gas cools to a temperature of 325.20K, what is its 
temperature in degrees Celsius? 


*14. (Business ) (Business) A movie theater needs to sell 3500 tickets over a single weekend to cover 
C” its operating expenses before it starts making a profit. If it sells 1278 tickets on 
Friday, what is the minimum number of tickets it needs to sell over the rest of the 
weekend in order to make a profit? Write an equation and then solve it. 
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AN “15. Write Jeremy is solving the equation x — 2.5 = 7.0. What must he do to both side 


*16. 


(19) 


17. 


(18) 


18. 


(18) 


19. 


(18) 


(17) 


*21. 
(16) 
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of the equation in order to isolate x? 


Multiple Choice Given the information in the table, which equation best relates 


a and b? 
a b 
—5 0 
0 —5 
5 —10 
—10 5 
A a-—b=5 B a—b=-5 C -5-—b=a 


Error Analysis Two students simplify the expression 6x + 8 — 4x — 2. Which student 


is correct? Explain the error. 


Student A Student B 
2x +6 2x +6 
= pe 


Geometry Write an expression to represent the sum of the degrees in 
the triangle. 


Multi-Step At a family camp, the big race is on the final day. Each 
family member runs for ¢ hours and the family that runs the farthest 
wins. The rate each person ran is shown in the chart. To find how far 
they ran, multiply their rate by the amount of time they ran. 

a. Write an expression to represent how far each person ran. 


b. Write an expression to represent how far the family ran. 


c. How far did they run if each person ran + hour? 


D a—-5=b 


3x — 170 
200 — 2x x— 35 
ae Rate (mph) 
Julio 4 
Jorge 5 
Sam 3 


0. Error Analysis Two students translate the phrase “five more than the product of a 


number and three” into an algebraic expression. Which student is correct? 


Explain the error. 


Student A Student B 
+ 6 3x+5 


When x = 1.5 and y = —2, what is the value of |x? + y°|? 
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22. Multiple Choice A store owner makes a pyramid-shaped display using a stack of 
soup cans. She arranges the cans so that the highest level of the stack has one 
can. The second-highest level has four cans arranged in a square supporting the 
top can. The third-highest level has nine cans arranged in a square that supports 
the second-highest level. Which of the following expressions best represents the 
number of cans in the lowest level of a display that is / levels high? 


A 3/ B 4/ CP D P 
\ 2 Write a. What is the sign of the result when a negative value is cubed? 
b. What is the sign of the result when the absolute value of an expression is 
taken? 
24. (Sites ) Use the table to answer the questions. Heish 
Te ght a 
0 a Ifa building is randomly chosen, what is Building (ft) Year Built 
the probability that it is exactly 1250 feet | Sears Tower 1451 1974 
9 
talki Empire State Building 1250 1931 
b. What is the probability that a building Aon Center 1136 1973 
i ? 
exactly 1046 feet tall is chosen? John Hancock Center 1127 1969 
c. What is the probability that a building Chrysler Building 1046 1930 
rie as built between 1960 and 1980 is New York Times Building 1046 007 
cn Bank of America Plaza 1023 1992 


AN 25, Write What is a perfect square? 


26. (Personal Finance ) The expression P(1 + i)? can be used to find the value of 

an investment P after 2 years at an interest rate of i. What is the value of an 
investment of $500 deposited in an account with a 3% interest rate after 2 years? 
(Hint: Remember to convert the percent to a decimal before calculating.) 


27. (Racing ) The formula for the cylindrical volume of an engine on a dragster is 
(F)b’s, where b is the inside diameter (the bore) and s is the distance that 

the piston moves from its highest position to its lowest position (the stroke). 

Following the order of operations, describe the steps you would take to simplify 

the formula. 


28. Justify What is the additive inverse of 12? Justify your answer. 


29. Multi-Step Theater tickets cost $14 dollars for adults, a, and $8 for children, 

ee as Additionally, each person who went to the theater on Thursday made a $5 
contribution to charity. Write an expression using the Distributive Property to 
show the amount of money that the theater received on Thursday. Simplify the 
expression. 


= 30. Probability What is the probability that an ace will be chosen from a full deck of 
we Sg playing cards? What is the probability of another ace being drawn if the first 
ace drawn is not returned to the deck? 
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LESSON 


20 


Graphing on a Coordinate Plane 


| Warm Up 


New Concepts 


Math Language 


Perpendicular lines 
intersect at right angles. 
The sides of a book are 
perpendicular. They 
intersect and form a right 
angle at the corner of the 
book. 


Online Connection 
www.SaxonMathResources.com 


110 Saxon Algebra 1 


1. Vocabulary The distance from a number to 0 on the number line is 
” the 

Simplify. 

2,|3 + (-5)-(-7)| 
4.4(8+c)+5 

(15) 


3. |3 + (—5) + (-7)| 
5. 5y + 3x — 5y? — 5x* 


(18) 


A coordinate plane is made of two perpendicular number lines, one 
horizontal and one vertical. The horizontal line is called the x-axis, and the 
vertical line is called the y-axis. The number lines divide the plane into four 
quadrants, numbered and named as shown. The intersection of the x- and 
y-axis is called the origin. 


y 

H 4 l 
Second First 
Quadrant 2 Quadrant 
=4 [-2 | 

Il —2 IV 
Third Fourth 
Quadrant —4 Quadrant 


Each point on the coordinate plane is identified by an ordered pair, or two 
numbers in parentheses, separated by a comma. An ordered pair is written 
as follows: (x, y). The ordered pair that represents the origin is (0, 0). 


The first number in an ordered pair is called the x-coordinate and indicates 
the distance to the right or left of the origin. The second number, the 
y-coordinate, is the distance above or below the horizontal axis. A coordinate is 
a number that helps locate a point on a graph. 


To find or graph a point, always start at the origin. Then use the sign of the 
coordinate to determine the location of the point. 


Hint 


When graphing a point, 
always move left or right 
first. 


Reading Math 


In an ordered pair (x, y), 
x is the independent 
variable and y is the 
dependent variable. 


Math Reasoning 


Analyze The total charge 
ona bill is usually a 
dependent variable. 
Explain. 


Example 1) Graphing Ordered Pairs on a Coordinate Plane 


Graph each ordered pair on a coordinate plane. Label each point. 


(4,2) (—3, 0) 


SOLUTION SOLUTION 


Point (4, 2) is located in the first Point (—3, 0) is on the x-axis. It 
quadrant, 4 units to the right of is located 3 units to the left of the 
the origin and 2 units above the origin. 


horizontal axis. 


When there is a relationship between two variable quantities, one variable is 
the independent variable and the other is the dependent variable. 


Variables 


Independent variable: The variable whose value can be chosen. Also called 
the input variable. 


Dependent variable: The variable whose value is determined by the input 
value of another variable. Also called the output value. 


The dependent variable always depends on what value is chosen for the 
independent variable. 


= Example H Identifying Independent and Dependent Variables 


For each pair of variables, identify the independent variable and the 
dependent variables. 


number of traffic violations, cost of auto insurance 
SOLUTION 


independent variable: number of traffic violations; dependent variable: cost 
of auto insurance 


The cost of auto insurance depends upon the number of traffic violations. 


electric bill total, kilowatts of electricity used 
SOLUTION 


independent variable: kilowatts of electricity used; dependent variable: 
electric bill total 


Electric bills are based, or dependent, on the electricity usage. The kilowatts 


of electricity determine the electric bill total. 
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Caution 


Be sure to use the order 
of operations when 
simplifying either side of 
an equation. 


Math Reasoning 


Generalize How are 
the independent and 
dependent variables 
graphed on the 
coordinate plane? 
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A solution to an equation with two variables is an ordered pair that makes 
the equation true. There are infinite solutions to the equation y = 4x + 2. 
Solutions can be found by substituting values for the independent variable, x, 
to find the corresponding value of the dependent variable, y. 


= Example Ey Determining the Dependent Variable 


Complete the table for the equation y = 4x + 2. 


x Y 
—2 
0 
2 


Aju 


SOLUTION 
Substitute the x-values into the equation to determine the y-values. 


First substitute —2 for x in the equation. 


y=4x+2 Write the equation. 
y=4(—2) +2 Substitute —2 for x. 
y=—8 +2 Evaluate. 

y=-6 


One solution to the equation is the ordered pair (—2, —6). 


Then substitute the other values to complete the table. 


x=0 X= 2 3 
x=] 
y=4x+2 y=4x+2 
y=4x4+2 
y=4(0) +2 yA) 2 ; 
y=0+42 Penta »=4(3) +2 
y= 2 p= 10 y= 
The completed table shows the ordered pairs for the given values of x. 
X Y 
—2 —6 
0 2 
2 10 
3 
T 5 


Values are assigned to the variable x. The value of the variable y is dependent 
on the value chosen for the variable x. 


Math Reasoning 


Predict How many hours 
would someone have 
worked if they are paid 
$122.50? 


= Example EJ Application: Wages 


The federal minimum wage is about $5 per hour. The total on a minimum- 
wage worker’s paycheck is dependent on the number of hours worked. The 
paycheck total can be calculated using the equation y = 5x. 


Find the pay for 1, 3, 5, and 8 hours of. Make a graph to represent the 
equation y = 5x. 


SOLUTION 


Understand Since a worker makes $5 per hour, a worker’s pay is calculated by 
multiplying the number of hours worked by 5. 


Plan Find the amount of pay, y, when x is equal to 1, 3, 5, and 8 hours. 
Then graph the ordered pairs. 


Solve Substitute 1, 3, 5, and 8 for x. 


y= Sx =X y=5x y= 5x 
y= 5(1) y = 5(3) y = 5(5) y = 5(8) 
y=5 y=15 y=25 y=40 


The pay for 1, 3, 5, and 8 hours is $5, $15, $25, and $40 respectively. 
The ordered pairs are (1, 5), (3, 15), (5, 25), and (8, 40). 


Graph the ordered pairs. Connect the points with a 
smooth line. 


Check As the number of hours increases; so does the pay. 
The pay should increase steadily, which is shown by the 
straight line on the graph. 


Lesson Practice 


Graph each ordered pair on a coordinate plane. Label each point. 


a. (0, 5) b. (—1, —6) 
c. (—2, 0) d. (—3, 4) 
e. (5, —1) f. (2, —4) 


For each pair of variables, identify the independent variable and the 


dependent variable. 
(Ex2) 
g. the amount paid, the number of toys purchased 


h. the number of hours worked, the number of yards mowed 


m i, Complete the table for the equation y = 2x — 1. 


x 3 | 2 |- 
y 
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j. The prom committee raises money for the prom by selling 
flowers. The money earned for the prom is dependent on the number of 
flowers sold. Money earned is represented by the equation y = 3x — 75. 


Find the amount of money raised when 25, 50, 75, and 100 flowers 
are sold. Make a graph to represent the equation y = 3x — 75. 


Practice Distributed and Integrated 


Simplify. 
1. (+3) + (-14) 
a 4xyz — 3yz + zxy 
3xyz — 3xyz + ZXY 
Solve. 
Aaa) pete 19 
“6. Graph the ordered pair (3, —4) on a coordinate plane. 


io Graph the ordered pair (0, 5) on a coordinate plane. 


*8. Multiple Choice Which ordered pair is associated 
0) : : 
with point Z? 
A (3, 0) B (0, 3) 


C (—3, 0) D (0, —3) 


40. (Babysitting ) Ellen charges $3 plus $1 per child for an hour of ? 7 
babysitting. To determine her hourly rate, she uses the formula 1 
r = 3 + c, where r is the rate and c is the number of children 5 
Complete the table and graph the solutions. ; 
4 

“19. (Reading ) (Reading ) Thomas read 10 pages in a book before starting his x y 
speed-reading lessons. After his lessons, he could read 3 pages 15 
per minute. The equation y = 3x + 10 calculates the total 20 
number of pages read after x minutes. Complete the table. 0 
50 


114 Saxon Algebra 1 


*11. Error Analysis Two students completed an x/y chart for the equation y = 3 + 2x to 
(20) i . . . 
find a solution to the equation. Which student is correct? Explain the error. 


Student A Student B 
x Y x Y 
2 10 2 1 
y =3 +2(2) y= 3 +2(2) 
P= 2) y=3+4 
y=10 y=] 
(2, 10) is a solution. (2, 7) is a solution. 


*12. Multi-Step For a lemonade stand, profit depends on | x 5 10 | 20 | 50 
(20) 
the number of cups sold. Profit is represented by y 
the equation y = x — 5, where x is the number of 
cups sold and y is the profit in dollars. 
a. Complete the table and graph the solutions. 


b. How would you find the profit if 30 cups were sold? 


13. Geometry The triangle has a perimeter of 24 centimeters. Find the value for x. 


(19) x 
“14. Multi-Step To climb to the highest observation deck in the Empire State Building, 10 cm 
- you have to walk up 1860 steps. Starting at the lowest step, a security guard walks 
up + the total number of steps during his morning rounds. At the end of his 
afternoon rounds, he stands on the 310" step. How many steps did he walk down 
during the afternoon rounds? 
*15, Error Analysis Two students simplify the expression 5x° + 7x’. Which student is 
” correct? Explain the error. 
Student A Student B 
xs 1? 
XQ 16, Write Why do mathematicians use symbols rather than words? 
17 . Multiple Choice Which equation demonstrates the Associative Property of 
"Addition? 
A 6 — 3c = 3c —6 B -6=cC4+6 
C (6 — cf = (e — 6)? D (64+) -4=6+(c—4) 
18. Evaluate each of the following expressions when a = 2. 
aa b. -a c. —a’? d. (—a)’ e. |(—a)’| 
19. Analyze A school is holding a blood drive. If 3 students out of the 50 who give 
0” blood are Type A, what is the probability that a randomly selected student is 
Type A? Write the probability as a decimal. 
20. Evaluate V441 + v 1089. 
Lesson 20 
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21. 


Q 22. 


G1) 


23. 


(10) 


24. 
(8) 


25. 
(7) 


26. 
(4) 


27. 
(2) 


28. 
(2) 


29. 
(17) 


*30. 


(20) 
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Analyze Use an example to show that the Associative Property holds true for 
’ multiplication. 


Statistics Use the data in the table to Deer Population 
find the average yearly change in the Year | Decrease in Number of Deer 
deer population during a five-year 2000 10 
period. 2001 7 
2002 9 
2003 10 
2004 12 


(Stocks) A Stock Market Report shows the value of stocks in points. The value 
of the stock is determined by the number of points. If a stock is at 792 points and 
it drops 3 points, what is the value of stock? 


(Nutrition )One hundred grams of honey contains about 0.3 grams of protein. How 
many milligrams is 0.3 grams of protein? 


(Tiling) A contractor lays patterned tile floors. He often begins with a polygon and 

makes diagonal lines that pass from corner to corner of the polygon. He uses the 
: i n — 3n . 

following expression —5—,, where n equals the number of sides of the polygon to 

find the number of diagonal lines for any given polygon. 

a. Find the number of diagonals for a hexagon. 


b. Model Check your work by drawing the diagonals in a hexagon. 


Write and simplify a mathematical expression that shows “fourteen minus the 
quotient of three squared and the sum of three plus six.” 


Verify Indicate whether each statement is true or false. If the statement is false, 
explain why. 
a. The coefficient of x in the expression x + 3 is 3. 


. 2 2 
b. The factors of the expression “¥* are =, m, and n. 


Name the coefficient(s), variables, and number of terms in the expression 
b — 4ac. 


Multi-Step Pencils cost ten cents and erasers cost five cents. 

a. Write an expression to represent the total number of school supplies purchased. 
b. Write an expression to represent how much the supplies cost in cents. 

Analyze A person runs 5 miles per hour. The equation d = 5t tells how far the 


person has run in t hours. Make a table when t = 0, 1, 2, and 4 hours. Graph the 
ordered pairs in a graph and connect all the points. What do you notice? 
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Graphing a Relationship 


——— 


A graph is a visual representation of how data change and relate to each 
other. A graph can convey the numeric relationship between data like time 
and distance. 


Beach Trip Maria takes a trip to the beach. dnipitomie Beach 


Be She stays at the beach all day before driving 
back home. As Maria drives to the beach, her 
distance from home increases. While she is at 
1] IS the beach, there is no change in her distance 
from home. As she returns home, her distance 
from home decreases. 


Distance from Home 


Time 


if ; 
P i h 4 A The graph shows the various speeds at which a horse travels. 


Horse’s Practice Run 
30 


20 


10 


Speed (mph) 


Online Connection 0 10 20 30 40 50 


www.SaxonMathResources.com Time (min) 


1. Analyze Use the graph to complete the table. Describe the horse’s speed in 
each of the time intervals as increasing, no change, or decreasing. 


Interval Description 


0 to 10 minutes 


Math Reasoning 


Analyze How does the 10 to 18 minutes 


increase in the horse's . 
speed compare to the 18 to 38 minutes 
decrease in its speed? 


Explain. 38 to 40 minutes 


40 to 50 minutes 


You can use a graph to show how data change. When drawing a graph to 
represent a real-world situation, 


e choose appropriate intervals for the units on the axes; 

e be sure to space the intervals equally; 

e only use values that make sense, such as positive numbers of books 
or whole numbers of people. 
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Math Reasoning 


Analyze Identify 

the dependent and 
independent variables. 
Explain 


Caution 


The phrases increasing, 
no change, and 
decreasing describe the 
elevation of the hiker, not 
the speed. 


AN 9. Write Use the graph to describe Maura’s hike on Windy Hill. In the 
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Customers at a local grocery store pay $3.00 per pound for by 


pecans. They can purchase the pecans in fractions of a pound. 


2. Justify Should the graph representing this situation display negative 
values for pounds of pecans? Explain. 


3. Estimate What is a reasonable maximum number of pounds to graph? 
4. What is the cost of purchasing | pound of pecans? 4.5 pounds? 
5. Draw a graph to represent the situation. 


The cost-per-pound data modeled in the graph are continuous. Continuous 
data are data where numbers between any two data values have meaning. 
A graph of this data is drawn with a solid line. A continuous graph is a 
graph that has no gaps, jumps, or asymptotes. 

Data that involve a count of items, such as a number of people, are called 
discrete data. A discrete graph is made up of separate, disconnected points 
determined by a set of discrete data. 


(Photography ) A sheet of photos at an automatic photo booth costs $5. 
Patrons may purchase only full sheets of photos. The photo booth can 


print up to 10 sheets per patron. 
6. Predict What will the graph look like? 


7. What is the least number of photo sheets for purchase? The greatest 
number of sheets? 


8. Draw a graph that represents the situation. 


description, use the phrases increasing, no change, and decreasing. 


Windy Hill Hike 
c 
2 
T 
> 
2 
TT 
Time 


A graph represents the relationship between two quantities. The “Windy 
Hill Hike” graph shows the relationship between a hiker’s time and altitude. 


10. Analyze Describe another set of data that could be related to the hiker’s 
time. 


Many quantities can be measured and compared, such as a plane’s 
traveling speed and its altitude. 


(Air Travel )A commercial airplane travels at Plane’s Altitude 


600 miles per hour and typically flies at a 


height of about 6 miles. The graph shows the z 9 
flight time and the altitude of an airplane. @ 4 
11. What is the plane’s altitude at the E 2 
beginning and end of its 6-hour trip? < 
Explain. 0 1 2 3 4 5 


Time (hr) 


XQ 12. Write Describe the plane’s flight in the first and last hour of the trip. 


AN 13. Write Explain why the graph of the plane’s flight is relatively flat 
between 2 and 4 hours of the flight. 


Investigation Practice 


Graph each situation. Indicate whether the graph is continuous or discrete. 
Then describe the graph as increasing, no change, and/or decreasing. 

a. Boxes of greeting cards sell for $5 a box. Income is calculated based on 
the number of boxes sold. 

b. A scuba diver dives to a depth of 100 feet below sea level, then spends 
some time exploring the aquatic life at that level. The diver then 
descends to 250 feet below sea level for the remainder of the dive. 
(Hint: Assume the diver descends about 100 ft per 5 minutes.) 

c. A driver brakes as she approaches an intersection. She stops to watch 
for traffic and pedestrians. The driver continues when the way is 
clear. 

d. Multiple Choice The temperature of an ice cube increases until it starts to 
melt. While it melts, its temperature stays constant. Which graph best 
represents the situation? 


A a B C 

o o 
3 5 3 
s s 5 

b En 
oO O o 
Q à Q 
E E 5 
È e FE 

Time Time Time 


Describe the shape of the graph representing each situation. 

AN e. Write A rocket is launched into orbit and, in time, returns to Earth. The 
graph relates time to the rocket’s distance from Earth. 

AN f. Write The ink in a printer is used until the ink cartridge is empty. The 
graph relates time used to the amount of ink in the cartridge. 

AN g. Write An employee of a delivery service earns $3 for every package she 
delivers. The graph shows the employee’s total earnings based on the 
number of packages delivered. 
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CATH Solving One-Step Equations by 
Multiplying or Dividing 


| Warm Up I. Vocabulary In the equation 5x = 10, xisthe——— < . (variable, 
z coefficient) 


2 Multiply = and 4. Give the answer in simplest form. 
D Divide 3 by =. Give the answer in simplest form. 

4. Evaluate 8n + 2 for n = 0.5. 

a Multiple Choice Which is the solution? 


5+x=7 
A 12 B 7 
C 5 D 2 


New Concepts To find the solution of an equation, isolate the variable by using 
inverse operations. You must use the same inverse operation on each side 
of the equation. 

An inverse operation Add <—_» Subtract 

undoes another Multiply Divide 


operation. 


Multiplication Property of Equality 
Both sides of an equation can be multiplied by the same number, and the 
statement will still be true. 


Examples 2=2 a=b 
3+2=3+2 ar-c=bec 
6 =6 ac = be 


Multiplication and Division Properties of Equality 


Division Property of Equality 
Both sides of an equation can be divided by the same number, and the 
statement will still be true. 


Examples 10 = 10 a=b 
10 10 b 
aN lee e=ec#9) 
cS Online Connection 
www.SaxonMathResources.com 5 =5 
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Hint 


Inverse operations “undo” 


each other. Multiplying 
by 6 “undoes” dividing 
by 6. 


Math Reasoning 


Verify Show that 
dividing both sides of 
the equation by 5 or 
multiplying both sides of 
the equation by 1, will 


result in the same solution. 


Exploration» Using Inverse Operations 


Copy and complete each table. Find the value of x by using the given 
values for the expression. Then explain how you found the values in the 
first column. 


; 


aAlar}a}o fro] lalg 


Justify Is 20 a solution of the equation au = 3? Explain. 


Justify Is 7 a solution of the equation 4x = 54? Explain. 


Solving Equations by Multiplying 


Solve each equation. Then check the solution. 


@) ž=8 @) -11 =4w 


Lesson 21 


SOLUTION SOLUTION 
A =8 1 --ll= * e Iw Multiplication 
x Property of Equality 
6- iD 8.6 Multiplication 
Property of —44 =w Simplify. 
Equality 
Check Substitute —44 for w. 
x = 48 
-11=1y 
Check Substitute 6 for x. 4 
48 z 214 
28 r 
8=8 o -ll=-ll Vv 
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= Example By Solving Equations by Dividing 


Solve each equation. Then check the solution. 


5x = 20 


SOLUTION 

5x = 20 

> = 2 Division Property of Equality 
x=4 Simplify. 


Check Substitute 4 for x. 
5x = 20 

5(4) = 20 
20=20 Vo 


—12 =3n 
SOLUTION 
—12=3n 


12 _ 3n 
3 3 


—4 =n Simplify. 


Division Property of Equality 


Check Substitute —4 for n. 


—12 = 3n 
=p 3(—4) 
-12=-12 Vv 
Spay 
Reading Math 5P g 
2p can be written as aa SOLUTION 
($)$ -p or$ xp. 2 
3257 


(2 + 2) 5 (7 a 2) Divide both sides by 2. 


1 
Z 4) = (7 . 3) Divide by multiplying by the reciprocal of 2, 
Z 2 Be ee 
1 which is A 
-35 
=g 


Check Substitute => for p. 


GI) 


17 of 
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Write equations to solve real-world problems. 


= Example H Application: Architecture 


Anita is an architect. She is designing a rectangular room that has an area 
of 126 square feet. If the length of the room is 12 feet, what is its width? 


Understand 
The answer will be the width of the room in feet. 
List the important information: 
e The room is a rectangle. 
e The area is 126 square feet. 
e The length is 12 feet. 
Plan 


To find the area of a rectangle, multiply the length by the width. 


Solve 
A=lw Write the formula. 
126 = 12w Substitute 126 for A and 12 for /. 
12 = I Division Property of Equality 
ip =w Simplify. 
12 


The width will be 104 feet. 
Check 


Area of a rectangle = length x width 


126 4 12 x 105 


126 =126 <y 


Lesson Practice 


Solve each equation. Then check the solution. 


k 1 
„£= . —20 = = 
ma 9 g a i z” 
c. 8y = 24 d. —15 = 3x 

(Ex2) (Ex 2) 
3 5 
. —yV = 11 j = —— 
(Ex) 4 (Ex 2) 12” 


g. A rectangular pond has an area of 140 square feet. If the length of the 
A pool is 16 feet, what is its width? 
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Practice Distributed and Integrated 


ae 
(21) 


2 
(2) 
AN *3. 


*4, 
(19) 


(Safety) (Safety ) For every 4 feet a ladder rises, the base of a ladder should be placed 
1 foot away from the bottom of a building. If the base of a ladder is 7 feet from 
the bottom of a building, find the height the ladder rises up the building? 


7 ft 
What is a term of an algebraic expression? 
, , f : 2 
Write Explain how to use inverse operations to solve 3x = 8. 


(Physics) (Physics ) In physics equations, a change in a quantity is represented by the delta 
symbol, A. A change in velocity, Av, is calculated using the equation Av = v; — 
where v; is the initial velocity and vpis the final velocity. If a cart has an initial 
velocity of 5 miles per second and experiences a change in velocity of 2 miles 
per second, what is the final velocity of the cart? 


5. Graph the ordered pair (—2, 6) on a coordinate plane. 


(20) 


(3) 


6. Geometry The length of a rectangular picture frame is 3 times the width. 


a. Draw a picture of the picture frame and label the dimensions. 


b. Write an expression for the area of the frame. 


7. Complete the table for y = 2x + 7. 


(20) 


x —5 1 4 
Y 
*8. Solve = = 5. 
QU) 3 
*9, Multiple-Choice Which step an you use first to solve —= = —52? 


(21) 


*10. 
(19) 
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A Multiply both sides by + 9° 

B Multiply both sides by —9. 

C Divide both sides by —52. 

D Divide both sides by 52. 

Estimate Alan makes $1 for each snow cone he sells. Alan calculates his profit by 
subtracting the daily cost of $195 to run the stand from the total number of snow 


cones he sells each day. How many snow cones does Alan need to sell to make a 
profit of $200 a day? 


Saxon Algebra 1 


AN 1, Write Explain which terms in 3z°y + 2yz — 4y°z — z’y + 8yz can be combined. 


12. (Astronomy ) The relative weight of an object on the surface of Jupiter can be found 
7 using 2.364w, where w is the weight of the object on Earth. The space shuttle 
weighs about 4,500,000 pounds on earth. What would be the weight of the space 


shuttle on Jupiter? 


13. Geometry The length of a frame is 8 inches. Let w be the width of the frame. 
C” The formula A = 8w calculates the area of backing needed for a framed picture. 
Complete the table and graph the solutions. 


w A 
2 
4 
6 
8 
14, Simplify -4-3 +2- 4-3 — 8. 
15. Multiple Choice Simplify 5p + 7 — 8p + 2. 
CH A Oo By B 3p-9 C 13p+5 D 13p-9 


16. Verify Evaluate 3(4 + 3) using two different methods. Verify the solution of each 
method. 


@ 17 


7. Probability A letter of the alphabet is randomly chosen. What is the probability 


that the letter is a vowel? 


18. Justify The area of a square is 100 square feet, what is the length of each side? 
Explain. 


™ 19. 


we 19. Measurement A picture framer calculates the amount of materials needed 


using 2/ + 2w. If the framer used 2w + 2/, would the results be the same? Explain. 


*20. Multi-Step Alda’s school is 1200 yards from her house. She walks 150 yards 
) per minute. The equation y = 1200 — 150x represents how far she will be 
from the school after x minutes. 
a. Complete the table and graph the solutions. 


Y 


COolO|RIR |] & 


b. What does it mean to say that after 8 minutes, she is 0 yards from the school? 


*21. Analyze A student says that to solve -2x = 12 you should divide each side 


G by —4, Another student says that to solve the equation you should multiply 
each side by —4. Will both methods result in the correct solution? Explain. 
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22. 
(3) 


XQ 23. 


(1) 
24. 


(8) 


25 


(20) 


26. 
(5) 


*27. 


(18) 


*28. 


(Inv2) 
29. 
(17) 


30. 
(19 


126 


Multi-Step Determine whether 4° + (y =1. 


3 
a. Simplify the expressions 4° and (4) . 


3 
b. Write an expression for the multiplication of 4° and (4) without using 
exponents. Then check to see if the product of the expressions is 1. 


Write Will dividing two integers ever produce an irrational number? Explain. 


Analyze If a student is converting from 225 square units to 22,500 square units, 
what units of measure is he or she most likely converting? 


(Golf) A round of golf takes 4.5 hours and each hole takes 0.25 hours. In the 
equation y = 4.5 — 0.25x, x is the number of holes played and y is the 
remaining time to finish the round. Make a table for 4, 8, 12, and 16 holes 
and then graph the ordered pairs in your table. 


Simplify —|15 — 5]. 


One fruit stand has s strawberries and k kiwis to sell. Another stand has 

twice as many strawberries and four times as many kiwis to sell. 

a. Write expressions representing the number of strawberries and kiwis each 
stand has to sell. 


b. Write an expression for the total number of pieces of fruit. 


Sketch a graph to represent the following situation: A tomato plant grows at a 
slow rate, and then grows rapidly with more sun and water. 


Write an algebraic expression for “0.21 of what number is 7.98?” 


Error Analysis Two students solve x — 5 = 11. Which student is correct? Explain 
the error. 


Student A Student B 
x-5=11 x-5=11 

+5 = +5 —5=—-5 
X = II Xs = (¢ 
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1. Vocabulary The set of real numbers includes all ____ numbers and 
al numbers. 


ane the point on the number line that corresponds to each given value. 


A B Ç 
SS 
-2 -1 0 1 2 
2 
2=15 3. 1.75 4. 3 


5. Find the difference between 12.3 million and 20,000. 


New Conce pts Numerical data can be displayed in different ways. Bar graphs use vertical 
and horizontal bars to represent data. 


Seren) Analyzing Bar Graphs 

A sample survey asked students to name their favorite type of pet. The 
results are shown in the bar graph. 

Math Reasoning Favorite Pets 


Predict If 1000 students 
are surveyed, how many Fish 
are likely to pick dogs as 


their favorite pets? % Hamster 
a 
S Bird 
o 
2 
2 Cat 


Number of Students 


What information is shown on the vertical axis? the horizontal axis? 


Use the graph to complete the table. 


Pet Dog | Cat | Bird | Hamster | Fish 
Number of Students 


How many students were surveyed? 


cS Online Connection Analyze Which pet did students choose twice as often as the hamster? 
www.SaxonMathResources.com Explain. 
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A double-bar graph shows groups of two bars side by side. This allows easier 
comparison of two related sets of data. 


Interpreting Double-Bar Graphs 


Sal and Harry both own sandwich shops. The Sandwich Shops 
double-bar graph shows the number of shops 
they owned at the end of each year. What 
conclusions can be made from the graph? 


O Sals Deli 
E Harry’s Deli 


SOLUTION 


e Harry always had more shops open than 
Sal, except in 2004, when they both had 
the same number of shops open. 


Number of Sandwich Shops 


e The numter of shops Harry owned 
increased from the years 2001 to 2006. 


e The number of shops Sal owned increased from the years 2001 
to 2004, but decreased from the years 2004 to 2006. 


A stem-and-leaf plot is a data display that uses some digits as "stems" and 
others as "leaves." The "stems" have a greater place value than the "leaves." 
Stem-and-leaf plots are useful for organizing and ordering data. 


= Example By Interpreting Stem-and-Leaf Plots 


The stem-and-leaf plot shows the ages of members of a Age of Hiking 


Math Reasoning 


hiking club. Club Members 
Verify How many data Stem | Leaf 
values should be in your Find the age of members at the hiking club that occurs +1007 
ist? 
os most often. 2|46 
3 |234 
SOLUTION Look at the key. The stems represent tens 4|1113 
and the leaves represent ones. So 3|2 represents 3 tens a eee 
2 ones, which is 32. Key: 1]0 means 10 


The data set: 
10, 10, 17, 24, 26, 32, 33, 34, 41, 41, 41, 43, 53, 56, 56, 59 


41 is the data value that occurs most often. 


The age that occurs most often is 41 years. 


In a line graph, a line is drawn through points on a grid to show trends and 
changes in data over time. As with bar graphs, two related data sets can be 
compared in a double-line graph. 
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Math Reasoning 


Predict If the number 

of shops Harry owns 
increases at the same 
yearly rate, how many 
shops will he own in 2010? 


= Example H Interpreting Line and Double-line Graphs 


The double-line graph shows the same data as the double-bar graph in 
Example 1. 


Sandwich Shop 


Number of Sandwich Shops 


2001 2002 2003 2004 2005 2006 
Key 
—e— Sal’s Deli 
—a-— Harry’s Deli 
What conclusions can you make from each graph? 
SOLUTION 


e Sal had fewer sandwich shops than Harry in 2001, but in 2004 they 
both had the same number of sandwich shops. 


e The graph of Harry’s shops is a straight line that shows a steady 
increase in the number of shops each year. 


e Harry had 6 more shops than Sal in 2001, they both had 14 shops 


in 2004, and Harry had 11 more shops than Sal in 2006. 


Example Comparing Data using Double-Bar Graphs 


The table shows Andre’s bank account transactions. 


Month January | February | March | April May June 
Deposits $475 $200 $350 $425 $500 $150 
Withdrawals | $100 $275 $350 $400 $200 $225 


Make a graph to compare the deposits and withdrawals. 


SOLUTION Use a double-bar graph to 600 
compare the deposits and withdrawals. 500 
» 400 
e The graph shows that the deposits § 300 
were greater than the withdrawals in Â 200 
January, April, and May. 100 
‘ 0 
e The withdrawals were greater than the Soe =e 2 
deposits in February and June. 2 5 £ < = = 
came tc 
e Andre deposited and withdrew the 
same amount of money in March. E Withdrawal 
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Caution 


Circle graphs are 
sometimes labeled with 
actual data values instead 
of percents. Always check 
the labels and keys of a 
graph. 
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A circle graph uses sections of a circle to compare parts of the circle to the 
whole circle. The whole circle represents the entire set of data. 


= Example H Application: Yearly Sales 


The circle graph shows Art Online’s total yearly sales by quarter. The total 
amount of sales for the year was $20 million. Find the sales for each quarter. 


Art Online Yearly Sales 
1st Quarter 
12% 


3rd Quarter 
13% 


SOLUTION 


Multiply the percent of sales for each quarter by the total amount for 
the year. 


Ist Quarter: 12% x 20 million = 0.12 x 20 million = 2.4 million 
2nd Quarter: 32% x 20 million = 0.32 x 20 million = 6.4 million 
3rd Quarter: 13% x 20 million = 0.13 x 20 million = 2.6 million 
4th Quarter: 43% x 20 million = 0.43 x 20 million = 8.6 million 


Check Find the sum of the amounts calculated for each quarter. 


2,400,000 + 6,400,000 + 2,600,000 + 8,600,000 = 20,000,000 


na Use the double-bar graph in Example 1. What year shows the greatest 
(~U difference between the number of shops Sal and Harry owned? 


: b. Use the double-line graph in Example 3. What was the greatest number 
oo of shops Sal opened in one year? 


r Make a stem-and-leaf plot of the data showing the height in inches of 
(2 srandchildren in the Jackson family: 56, 52, 68, 49, 49, 40, 72, 71, 43, 
54. What height occurs most often? 


d. Use the data in Example 4. Which month shows the greatest difference 
Ex 4) : è 
between deposits and withdrawals? 
rÈ Predict Use the circle graph from Example 5. If first quarter sales the next 
A year are $3,000,000, predict the total sales for the year. 


Practice Distributed and Integrated 


“1. True or False: A stem-and-leaf plot can help analyze change over time. If false, 
i explain why. 


2 Complete the table for y = —3x — 9. 


—1 0 1 
3; Simplify 2p(xy — 3k). 
=a * zd aL 
a Solve y — 3 = 2. 3) Solve x ames 
i Soei =A, T SokeTs =d, 
(21) 3 (21) 


*8. Choose an appropriate graph to display the change in profit of a company over 
several years. Explain your choice. 


9. Verify Determine whether each statement below is true or false. If false, provide a 
counterexample. 
a. The set of integers is closed under division. 


b. The set of irrational numbers is closed under division. 


c. The set of integers is closed under addition. 


* 
second, every 5 years since 1960. Make an appropriate graph to display the 


Fastest Lap Times in the Indianapolis 500 
Wear 1960 | 1965 | 1970 | 1975 | 1980 | 1985 | 1990 | 1995 | 2000 | 2005 
ite 62 | 57 | 54 | 48 | 47 | 44 | 40 | 40 | 41 | 39 
(seconds) 


11. Graph the ordered pair (—4, —1) on a coordinate plane. 
(20) 


Student B 
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13. Multiple Choice A baker needs 25 eggs for all the cakes she plans to bake. She only 
(19) 
has 12 eggs. If x is the number of eggs she will buy to complete her ingredients list, 


A 12-—x=25 


B 12+x=25 


C 23+2%=12 


D x-—12=25 


*14. Analyze For the equation x = 14 — y, what must be true of each value of x if y is 
a. greater than 14? 


b. equal to 14? 


c. less than 14? 


*15. Multiple Choice Which graph would best compare the ages of people living in 
’ two different cities? 
A circle graph 


C double-line graph 


B stem-and-leaf plot 
D double-bar graph 


16. (Travel) A man travels 25 miles to work. On his way home, he stops to fill up 
with gas after going d miles. Write an expression to represent his distance 
from home. 


(17) 


17. Verify Show that each equation is true for the given values of x and y. 


b. |(x — y)?| = 27; x =—land y = 2 


we 


y 2 
Zz) E 


4 
9 


AN 18. Write What is a sample space? 


*19. (Endangered Animals ) The table shows the number of threatened or endangered 
(22) 

animal species as of July 22, 2007. Make an appropriate graph to display the data. 

Then make a conclusion about the data. 


Number of Threatened or Endangered Species in the U.S. and Foreign Countries 


;x=-—4andy=2 


Mammals | Birds | Reptiles | Amphibians | Fish | Clams | Snails | Insects | Arachnids | Crustaceans 
US. 81 89 37 23 139 70 76 57 12 22 
Foreign 276 182 81 9 12 2 1 4 0 0 


20. Generalize Use the pairs of equations. What can be concluded about the Commutative 
ov Property? 
9 — 5 = 4 and 5 — 9 = —4 
12 — 6 = 6 and 6 — 12 = —6 
7—3 = 4and3 — 7 = —4 


21. Wanchen is planting a garden the shape of a trapezoid in 


her yard. Use the diagram to find the area of her garden. 
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Base = 5.5 ft 


we 


Base = 3 ft 


Height = 6.2 ft 


22. 
Oz, 


24. 
(4) 


\ 25. 


(9) 


28. 
(3) 


*29, 
(21) 


30. 


(Inv 1) 


Simplify —7 + (—3) +4-—3 + (—2). 


Geometry An arc of a circle is a pment of the circumference of a circle. If 
an arc measures 16 inches and i isg 4 the circumference of a circle, what is the 
circumference of the circle? 


Multi-Step A house has an area of 1200 square feet. The owners add on a new 
room that is 15 feet long and 20 feet wide. What is the area of the house now? 
a. Write an expression to represent the area of the new room. 


b. Write an expression to represent the total area of the house now. 


c. Find the area of the house now. 


Write Describe a situation that could be represented by the expression 2d — w. 


. Simplify 3ab’ — 2ab + 5b°a — ba. 


. The circle graph shows the result of a poll on the sleeping habits of children ages 


9-12. What portion of the children said they slept the recommended 94 to 105 
hours for their age group? Express the answer as a decimal rounded to the nearest 
hundredth. 


Sleeping Habits 


91 to 10+ hours 


of sleep, 222 


8t to gt hours 


of sleep, 2 A 


Less than 7} hours 


166 


j 
of sleep, -387 7; to 8t hours 


of sleep, - aS 


Simplify x yyyxX yx. 


Multi-Step Enrique pays $31.92 (not including tax) for 6 books that are on sale. Each 
book costs the same amount. Enrique pays 4 of the original cost of the books. 
a. What is the sale price of each book? 


b. What was the original cost of each book? 


Probability In a standard deck of cards, there are 13 cards in each Outcome | Frequency 
of four suits: hearts, diamonds, clubs, and spades. Jose randomly Hearts 8 
draws a card from a deck and replaces it after each draw. His - 

results are recorded in the table. Find the experimental probability Diamonds 8 

of each event. Clubs 6 

a. drawing a heart Spades 4 


b. not drawing a club 
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I. Vocabulary In the equation —5x = 20, —S is the 
f (variable, coefficient). 


Simplify 
2s 3(x — 4) 
3 —2(x — 3) + 4(x + 1) 
4. Evaluate Sn + ° forn = a 
3. Multiple Choice What is the solution of —7 + x = 14? 
A —2 
B 2 
C7 
D 21 


New Concepts If an equation has two operations, use inverse operations and work backward 
to undo each operation one at a time. 


To reverse the order of operations: 
e First add or subtract. 


¢ Then multiply or divide. 


Evaluating Expressions and Solving Equations 
Evaluate 3x — 2 for x = 4. 
SOLUTION Substitute 4 for x and use the order of operations. 
3(4) —2 Multiply first. 
12—2=10 Then subtract. 


Solve 3x — 2 = 10. 


SOLUTION Reverse the order of operations. 


3x —2= 10 
+2=+2 Undo the subtraction by adding. 
3x= 12 


cee 


Undo the multiplication by dividing. 
Online Connection 3 3 
www.SaxonMathResources.com x=4 
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Math Reasoning 


Write Explain why the 
first step in checking the 
solution is to multiply 

by 4 and the last step in 
solving the equation is to 
divide by 4. 


ig Example Fy 


Solve the equation. Then check the solution. 


4x+5=17 
SOLUTION To isolate x, first eliminate 5 and then eliminate the 4. 
4x+5=17 


-5=-5 Subtraction Property of Equality 
4x = 12 Simplify. 


i = n Division Property of Equality 
x=3 


Check Substitute 3 for x in the original equation. 
4(3) +5417 
12+52417 
17=17 vo 


= Example H Solving Two-Step Equations with Negative 


Coefficients 


Solve the equation. Then check the solution. 


8 = —S5m+ 6 
SOLUTION To isolate m, first eliminate the 6 and then eliminate the —5. 
8 = —Sm+ 6 
-6= —6 Subtraction Property of Equality 
= —5m Simplify. 
= = =m Division Property of Equality 
-2 =m Simplify. 


Check Substitute -ż for m. 


2_s[_2 
gt s| 2) +6 
82246 

8=8 
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Solving Two-Step Equations with Positive Coefficients 


= Example J Solving Two-Step Equations with Fractions 


Math Language Solve the equation. Then check the solution to see if it is reasonable. 
When you multiply a Ls = 1 = 3 
number by its reciprocal, 2 3 4 
the productis 1. 
Be tec SOLUTION 
1°27 

To isolate n, first eliminate the 4 and then eliminate the Ł, 

tla 

2 3 4 

+4 = + Addition Property of Equality 
sn = H Simplify. 
2 . an = 4 . = Multiplication Property of Equality 
n= a Simplify. 
6 

Estimate to verify that the solution is reasonable. 

4 is about 2. Substitute 2 for n. 1 of 2is 1. 

+ subtracted from 1 is 2 which is close to 2. 

So, the solution 1 is reasonable. 

= Example H Application: Fitness 

CUER A gym charges a $90 fee plus $30 per month. Another gym charges a fee 

of $1500. How many years will it take for the charges at the first gym to 
Read the problem 


reach $1500? 
SOLUTION Write an expression to represent the total cost at the first gym. 


carefully. The number of 
months is unknown, but 
the question asks for the 


cesses cea monthly cost times the number of months plus the membership fee 


30 . x + 90 


Use the expression to write an equation equal to the total cost of $1500. 


30x + 90 = 1500 


—90 = —90 Subtraction Property of Equality 

30x = 1410 Simplify. 

30 _ 1410 iai . 

30% == Division Property of Equality 
x=47 Simplify. 


47 months is about 4 years. It will take about 4 years for the total charges at 
the first gym to reach $1500. 
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Lesson Practice tp 


2 Justify Which step would you use first to evaluate 9y + 6 for y = 2? 
Explain. 


i b. Justify Which step would you use first to solve 9y + 6 = 24? Explain. 


Solve each equation. Then check the solution. 


c. 8w—4=28 d. —10 = —2x + 12 
(Ex (Ex 3) 
ae . Solve im + i= Z Then check the solution to see if it is reasonable. 


® (Energy Conservation )The Green family conserves energy by using 
me energy-efficient bulbs. They pay $125 for energy-efficient bulbs. If 
the family saves $7 per month on their electricity bill, and the power 
company gives them a rebate of $25, in about how many months will 
they have paid for the bulbs? 


Practice Distributed and Integrated 


1 Evaluate (x — y) — (x — y) for x = 3.5 and y = 2.5. 
AN 2 Write Explain how to graph the point (—2, 4). 
“3. Multiple Choice What is the value of x in the equation 3x + 5 = 32? 
A 24 B 9 C 81 D 124 
4. Error Analysis Two students solve —12x = —72. Which student is correct? Explain 
?” the error. 
Student A Student B 
—12x = —72 —12x = —72 
Dro ae —12x _ —72 
1 P = =P 
= f =G 
=D; (Altitude) A plane increases altitude by 350 meters every minute. If the plane 
C7 started at an altitude of 750 meters above sea level, what is the plane’s altitude 
after 6 minutes? 
6. Verify Is x = 9 the solution for 3x — 8 = 22? Explain. If false, provide a correct 
solution and check. 
7. Justify Find a Conn tenean to the following statement: A rational number 


that is not an integer, such as 4, multiplied by any integer will produce a rational 


number that is not an integer. 
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“8. Multi-Step Three hundred people were surveyed as they left a movie theater. 
They were asked which type of movie they like best. The circle graph shows 
the survey results. 

a. Which type of movie was most popular? 


b. How many people liked horror movies the best? 


c. How many more people liked action movies than dramas? 


“9. Choose an appropriate graph to display the number of different types of DVDs 
C? sold at two video stores. Explain your answer. 


“10. A class of 20 students answered a survey about their favorite places to go on 
? vacation. Use the data in the table to make a bar graph. 


Beach | Amusement Park | Mountains | Museums 
5 8 3 4 


Gru. Geometry A circle has a circumference of Sa meters. What is the radius of 
C” the circle? 


12, Multiple Choice Which equation has solutions that are represented by the 


graphed points? 
A y=2x+1 
By=2x+3 
Cy=-2x 
Dy=-2x-1 


13. (Coins) Jenny and Sam took the coins out of their pockets. Jenny has x quarters 

and y dimes. Sam has A half dollars and z nickels. 

a. Write expressions representing the value of the coins, in cents, in each person’s 
pocket. 


b. Write an expression for the total number of cents they have. 


14. Verify “12 more than the product of x and 3” can be written as 3x + 12 or 
(17) 
12 + 3x. Substitute 2 for x and show that the expressions are equivalent. 


15. Use >, <, or = to compare the expressions. 


24+ — (443). 2O m+(2- 4) 43-2 
Solve. 
l 2} x = 
16. y — > = —25 17. 2x +3=11 
*18. 3x —4= 10 *19, Solve 2.2x + 2 = 8.6 
(23) (23) 


©*20. Statistics A basketball player attempted 1789 free throws. He made 801 of them. 
œD What is the probability that the player will make the next shot he attempts? Write 
the probability as a decimal rounded to the nearest hundredth. 
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21. Many of our first 43 U.S. Presidents had the same N Number of 
(14) ames ; 
first name. Use the table. Presidents 
a. If a U.S President is chosen at random, what is the theoretical James 6 
probability of choosing one whose name is George? John 4 
b. What is the probability of choosing one whose name is William William 4 
or John? George 3 


22. 


(13) 


23. 


(11) 


24. 


(5) 


25. 
(5) 


26. 
4) 


XQ 27 


(3) 


28. 
(8) 


29 


(10) 


30. 


(Inv 1) 


c. What is the probability of choosing a president whose name is not 
shown in the table? 


(Carpentry) Alice wants to add a square porch to the back of her house. The area of 
the porch is 361 square feet. What is the length of each side of the porch? 


Meteorology ) The highest temperature ever recorded at the South Pole is —13.6°C. 
The lowest temperature is about 6 times lower than the highest temperature 
recorded. Approximately what is the lowest temperature recorded? 


Model On Monday the low temperature was —4°F. The temperature rose 21°F to 
the high temperature for that day. What was the high temperature on Monday? 
Use a number line or thermometer to model the addition. 


Multi-Step Paula’s bank statement showed the following transactions for last month. 
The beginning balance was $138.24. There was a withdrawal of $46.59, then a 
deposit of $29.83, plus $1.87 in interest added. What was the balance after these 
transactions? 


Simplify 4 + 2 + 6? — 22. 
Write Explain how to simplify a*b’ac’a‘b. 
Convert 332 meters per second to centimeters per second. 


Multiple Choice In 2000, the U.S. economy gained $111,349 million from the sale of 
goods exported to Mexico. However, the U.S. economy lost $135,926 million from 
the sale of goods imported from Mexico. What was the U.S. balance of trade with 
Mexico in the year 2000? 

A $247,275 million 

B $24,926 million 

C $1.2 million 

D —$24,577 million 

Probability Describe each of the following events as impossible, unlikely, as likely 
as not, likely, or certain. 


a. Tanisha buys a new pair of shoes and the first shoe she pulls out of the box is 
for the left foot. 


b. Ralph rolls a number less than 7 on a standard number cube. 


c. November will have 31 days. 
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| Warm Up 


1; Vocabulary If 10° = 1,000, then 1,000 is the third 
C power 


A exponent B base 


—2.85, 2, 0.58, —0.8 


3 Simplify 4x — 3x° + 7x. 


of 10. 
D factor 


s2 Write the numbers below in order from least to greatest. 


New Concepts To write decimals as integers, multiply by a power of 10. 


Hint 


If the decimals are 
in the thousandths, 
hundredths, and tenths 
places, multiply by a 
power of 10 that will 
make the decimal with 
the least value an integer. 
0.006 x 1000 = 6 


Online Connection 
www.SaxonMathResources.com 
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Solve. 
8 + 0.5x = 10.5 
SOLUTION 
8 + 0159 = 1015 
10(8) + 10(0.5)x = 10(10.5) 
80 + 5x = 105 
~80 ~80 
5x = 25 
5x _ 25 
5 5 
x=5 


1006a + 0.02 = 0.2 


SOLUTION 
0.006a + 0.02 = 0.2 
1000(0.006a) + 1000(0.02) = 1000(0.2) 
6a + 20 = 200 
-20 -—20 
6a = 180 
6a _ 180 
6 6 
x = 30 


Solving by Multiplying by a Power of 10 


Multiply each term by 10. 
Multiply. 

Subtraction Property of Equality 
Simplify. 

Division Property of Equality 


Simplify. 


Multiply each term by 1,000. 
Multiply. 

Subtraction Property of Equality 
Simplify. 

Division Property of Equality 


Simplify. 


Math Reasoning 


Verify Are 0.2m + 0.8 = 
1.8and2m+8=18 
equivalent equations? 
Explain. 


Math Language 


1 1 
5 OF 100 = 5 x 100 = 50 


0.5 of 100 = 0.5 x 100 
=50 

50% of 100 = 0.5 x 100 
=50 

“Of” means to multiply. 


A decimal equation can also be solved by using inverse operations without 
multiplying by a power of 10 first. 


Solve. 

0.2m + 0.8 = 1.8 

SOLUTION 

0.2m + 0.8 = 1.8 
—0.8 = —0.8 
0.2m = 1 
0.2m = 1 
0.2 0.2 

m=5 


SOLUTION 
—0.03n — 1.2 = —1.44 
+12 = +12 
—0.03n = —0.24 
—0.03n _ —0.24 
—0.03 —0.03 
n=8 


eta 2 | Solving Two-Step Decimal Equations 


Subtraction Property of Equality 
Simplify. 


Division Property of Equality 


Simplify. 


—0.03n — 1.2 = —1.44 


Addition Property of Equality 
Simplify. 


Division Property of Equality 


Simplify. 


Finding a decimal part of a number is the same as finding a fraction or 


percent of a number. 


41.28=n 


+ of 86 is 43. 


ESE 3] Finding Decimal Parts of Numbers 


0.48 of 86 is what number? 
SOLUTION 
decimal number of given number is what number 
0.48 : 86 = n 


0.48 - 86 =n Multiply. 


Estimate the answer to see if it is reasonable. 


0.48 is less than 0.50 or L, 


41.28 is close to 43, so the answer is reasonable. 
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= Example J Application: Zoology 


The height of an average mandrill (a large species of baboon) is 2.54 cm 
more than 12 times the length of its tail. If the height of a mandrill is 
78.74 centimeters, then what is the length of its tail? 


Hint SOLUTION 
Draw a diagram to help height of mandrill = (12 times the tail length) plus 2.54 cm 
pal al Write and solve an equation to find the length of the mandrill’s tail. 
12t + 2.54 = 78.74 
—2.54 = —2.54 Subtraction Property of Equality 
12t = 76.20 Simplify. 
12t _ 76.20 
12 12 
t=6.35cm Simplify. 


Division Property of Equality 


Check 
12¢ + 2.54 = 78.74 
12(6.35) + 2.54 = 78.74 Substitute 6.35 for t. 
76.20 + 2.54 = 78.74 Multiply. 


78.74 = 78.74 Vo Add. 


| The mandrill’s tail is 6.35 cm long. 


Solve each equation. 


a. 0.25 + 0.18y = 0.97 


(Ex 1) 
r eee 
Cavs TAS89 


(Ex 2) 


(Ex 3) 
: The distance from Town A to Town 
i C is 52.8 kilometers. What is the distance from Town B to 

Town C? 


Practice Distributed and Integrated 


As Multiple Choice What is the solution of x = —24 for x? 


96 96 
A —30 B -$ C= 
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2. 
(18) 


a 
(24) 


*4, 
(21) 


z5, 


(24) 


* 
(24) 


STe 


(24) 


Simplify 3(2x + 5x) using the two different methods shown below. 
a. Combine like terms, and then multiply. 


b. Distribute, and then combine like terms. 
Solve 0.45x — 0.002 = 8.098. 


Justify If you multiply both sides of an equation by a constant c, what happens 
to the solution? Explain your answer. 


An investor buys some stock at $6.57 a share. She spends $846.25 


which includes a transaction fee of $25. How many shares of stock did she buy? 


6. Multiple Choice 0.8 is 0.32 of what number? 


A 2.5 B 0.25 C 0.4 D 4 
Verify Solve 0.45x + 0.9 = 1.008. Will both methods shown below result in the 
same solution? Verify by using both methods to solve. 


Method I: Multiply both sides of the equation by 1000 first. 
Method II: Subtract 0.9 from both sides first. 


8. Identify the coefficient, the variable(s), and the number of terms in the 


(2) 


*9 


(24) 


*10. 


(22) 


T. 
(22) 


expression 2C + 32. 

Verify Solve 0.25x + 4 = 0.075. Will both methods shown below result in the same 

solution? Explain. 

Method I: First write the fraction as a decimal. 

Method II: First write the decimals as fractions. 

Error Analysis Two students use the circle graph to find the total percent Students’ Siblings 


of students who have fewer than two siblings. Which student is correct? 
Explain the error. 


| 0 siblings 


Student A Student B $ 
0 siblings or 1 sibling = 20 Total students: 
20% of the students 8+12+6+4=30 
0 siblings or 1 sibling = 20 
a = 67% of the students 
Measurement The graph shows an estimation of the changes Growth of Tree 
in the diameter of a tree, in inches, every 20 years. What — 30 
was the approximate circumference of the tree when the £ 20 
tree was 100 years old? Use 3.14 for 77. Round the answer 2 
to the nearest tenth. 10 
a 


1 20 40 60 80 100 120 
Years 
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“12. The circle graph shows the amount of money Will spent on different snacks at 
C2 a store. If Will spent $12, how much money did he spend on each item? 


Will’s Spendings 


strawberries 
30% 


peanut 
butter 


13, Graph the ordered pair on a coordinate plane (2, 1). 


@ 14. Probability A spinner is divided in equal sections and labeled as shown in 
” the diagram. 
a. If x is an even number, what is the probability the spinner will land on an 
even number? 


b. If x is an odd number, what is the probability the spinner will land on an 
odd number? 


c. If x = 20, what is the probability the spinner will land on a number less 
than 20? 


15. Multi-Step Each camp counselor at Camp Wallaby walked 6 miles for a health and 
Fitness activity. Each camper walked 2 miles. The camp leader paid $0.50 into a 
Fun Day account for every mile walked. Write an expression to represent the total 
amount of money earned from walking by counselors and campers. 


16, Verify Are the expressions below equivalent? Explain. 
’ (lwt. » 32°)(2w’z’) = 66w!!z"! 


17 (Contests ) Miguel entered a contest offering prizes to the top 3 finishers. The 
s probability of winning Ist is 12%, the probability of winning 2nd is 18%, and the 
probability of winning 3rd is 20%. What is the probability that Miguel will not win 


any prize? 
18. (Retailing ) (Retailing ) Use the circle graph. Shirt Sales 
a. What is the probability that a randomly chosen person who Sasi 
purchased a shirt paid more than $40.00? paid $10-$15 


b. What is the probability that a randomly chosen person who 


purchased a shirt paid $30 or less? 8 people paid 
$40 or more 


24 people 
paid $31-$35 


19, (Construction ) To calculate the amount of fencing for a rectangular area, Kelvin 
uses the formula P = 2(/ + w). Bonnie uses the formula P = 2(w + /). Will their 
calculations of the perimeter be the same? Explain. 


AN Write Explain how to simplify Í + (-3) e | 
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21. 
(4) 
\ 22. 
(3) 


23. 
(15) 


24. 
a 


25. 


(8) 


26. 


(10) 


27. 


(5) 


Bs. 


(22) 


29. 


(13) 


(Inv 1) 


moliy 2 - (-2\.(-5 
Simplify 5+ | 2) | >). 
Write Explain why k?- m » b*- c’ cannot be simplified using the Product Rule 
of Exponents. 


Justify Write the expression so there are no parentheses. Justify your change 
with a property. 6(ab + ef) 


Generalize Some real numbers can contain patterns within them, such as 


” 91.12122122212222... 


a. Find a pattern in the number above. Is the pattern you found a repeating 
pattern? 


b. Is this number a rational number or an irrational number? Explain. 
Convert 630 cubic centimeters to cubic inches. (Hint: 1 in. = 2.54 cm) 


Multi-Step The temperature at 6 a.m. was 30°C. If the temperature increases by 
2 degrees every half hour, what will the temperature be by 9 a.m.? What time will 
it be when the temperature is 50°C? 


Simplify —| 10 — 7]. 


Internet Usage ) The circle graph shows Internet Usage per Region 


approximate total Internet usage in the world. Latin America/Caribbean 

a. The estimated number of Internet users 10% j 2% 
worldwide is 1,154,358,778. About how North America 40. Africa 
many people in North America use the AD [ 3% 
Internet? Middle East 


b. About how many more people use the Internet 
in Asia than in North America? 


Geometry A small square park is 784 square yards. A row of trees was planted 

on one side of the park. One tree was planted at each corner. Then one tree was 
planted every seven yards between the corner trees. How many trees were planted 
in the row? 


0 Elite Style inspects 500 hair dryers manufactured and finds 495 to 


have no defects. There are 20,000 hair dryers in their warehouse. 
a. What is the experimental probability that a hair dryer will have no defects? 


b. Predict the number of hair dryers that will have no defects in the warehouse. 


Lesson 24 


145 


Differentiating Between Relations 
and Functions 


d Vocabulary In the (—5, 2), —5 is the and 2 is 
the 


2. Simplify (—4)? + 3? — 2°. 


a Find the value of y when x = 8. 


5y = —3x — 6 
á Find the value of x when y = —0.4. 
x—8y= 1.6 


5. Multiple Choice Jenny has n dollars in her savings account. If she deposits 
17) é : . 7 
d dollars in her savings account each week, which expression represents 
the amount she will have in her savings account at the end of a year? 
A n+ 52d B 52d—n C n+d D 52n+d 


New Concepts 


Math Language 


In an ordered pair (x, y), 
x is the independent 
variable and y is the 
dependent variable. 


cS Online Connection 


www.SaxonMathResources.com 
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The domain is the set of possible values for the independent variable (input 
values) of a set of ordered pairs. 


The range is the set of values for the dependent variable (output values) of a 
set of ordered pairs. 


A relation is a set of ordered pairs where each number in the domain 
is matched to one or more numbers in the range. Relations can also be 
represented using set notation, tables, diagrams, or equations. 


Determining the Domain and Range of a Relation 
Give the domain and range of the relation. 

{(2, 6), (2, 10), (8, 6), (5, 1), (4, 6), (3, 9)} 

SOLUTION 


Use a mapping diagram. Place the x-values 
in the oval on the left, and the y-values in the oval 
on the right. 


Vi 


XIN 


The domain is all the x-values. 


`N 


The range is all the y-values. 
Domain: {2, 3, 4, 5, 8} 
Range: {1, 6, 9, 10} 


A function is a mathematical relationship pairing each value in the domain 
with exactly one value in the range. 


Hint 


When you write the 
domain and range, only 
write 10 and 3 once. 


Domain: {0, 3, 4, 8, 10} 


Range: {1, 2, 3, 4, 9} 


eae 2 | Identifying a Set of Ordered Pairs as a Function 


Determine whether {(3, 3), (10, 1), (0, 3), (8, 9), (4, 4), (10, 2)} 
represents a function. 


SOLUTION 


Each domain value must map with exactly one 
range value. 


The diagram shows that the domain value of 
10 maps to the range values 1 and 2. 


The relation is not a function. Each domain 
value does not have exactly one range value. 


Determine whether y = $x — | represents a function. 
SOLUTION 


No matter what value is substituted for the independent variable x, the 
equation outputs exactly one value for the dependent variable y. 


Domain (x) —6 0 2 5 7 10 
Range (y) =4. | 1 0 à 2 4 


The equation represents a function. 


If a relation is graphed on a coordinate grid, the vertical-line test can be used 
to determine if the relation is a function. 


Vertical-Line Test 


A graph on the coordinate plane represents a function if any vertical line 
intersects the graph in exactly one point. 


The relation is not a function. The relation is a function. The 
The vertical-line cuts the graph vertical-line cuts the graph in 
in more than one place. exactly one place. 
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Hint 


More than one vertical 
line should be drawn 
along the x-axis to check 
using the vertical-line 
test. 


Reading Math 


f(x) is read as “f of x.” 
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= Example H Identifying a Graph as a Function 


Use the table. Graph the ordered pairs on D RE 
a coordinate grid and determine whether Bel 
the ordered pairs represent a function. —6 —4 
SOLUTION 0 —l 

2 0 

5 3 

: 


No matter what vertical line is drawn, the graph is intersected at only 
one point by each line. The ordered pairs represent a function. 


In a function, the independent variable determines the value of the 
dependent variable. This means the dependent variable y is a function of 
the independent variable x. In terms of the variables, y is a function of x 
and can be written like the following example: 


y=f(x) 
y=6x4+3 
T(x) = 6x + 3 


= Example J Writing a Function 


Write x + 2y = 5 in function form. 


SOLUTION 
x+2y=3 
eee pa 
2=-3 + 7 Solve for y. 
sat 42 


Food labels list the grams of fats, carbohydrates, and proteins in a 
single serving. Proteins convert to 4 calories per gram. Write a rule in 
function notation to represent the number of calories from protein. 


SOLUTION 

The number of calories depends on the number of grams of protein eaten. 
dependent variable: number of calories 

independent variable: number of grams of protein 

Let p represent the number of grams of protein. 


y=4p 


Kp) = 4p Use function notation. 


= Example H Application: Reading 


A student reads an average of 25 pages per day while reading a 544-page 
novel. Write a rule in function notation to find the number of pages she has 
left to read at the end of any given day. 


Math Reasoning SOLUTION 
Write Does it make sense Let d represent the days spent reading. 
for d to be greater than 
21? Explain. 25d number of pages read 
544 — 25d number of pages that have not been read 


The number of pages left to read depends on the number of days 
the student has been reading. 


y = 544 — 25d 
| Kd) = 544 — 25d Use function notation. 


Lesson Practice — 
a. Give the domain and range of the relation: (1, 2); (2, 1); (4, 6); (8, 5); 
(Ex 1) 
(7, 7); (3, 10) 
3 b. Using a diagram, determine whether the ordered pairs represent a 


*” function. {(11, 12); (12, 1); (5, 5); (14, 10); (13, 7)} 
c. Determine whether y = 3x — 1 represents a function. 


: d. Use the table. Graph the ordered pairs on a coordinate plane and 
“determine whether the ordered pairs represent a function. 


x —1 0 1 —2 
P 3 0 3 6 6 


rÈ A brochure costs $0.07 per page to print. Write a rule in 
Function notation to represent the cost of printing c copies of the 


brochure. 
: f. (Novelist) An author writes 30 pages per day. Write a function rule that 
(œ> fhe author can use to find how many pages she has left to write before 
reaching page 400. 


Practice Distributed and Integrated 


1. Solve 0.3 + 0.05y = 0.65. 
(24) 
2. Verify Verify that the following solutions are correct for each equation given. 
9) 
a. 103 + x = 99 when x = —4 


1 _3 iy 
b. 5 — x =] when x = 4 


a Make a table to determine whether y = x + 2 represents a function. 
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*4. 


(25) 


A hiker can average 15 minutes per mile. Write a rule in function notation 
to describe the time it takes the hiker to walk m miles. 


5. Subtract 3.16 — 1.01 — 0.11. 


(10) 
* 
(25) 


7 . 
(25) 


*8. 
(25) 


19, 


(25) 


*10. 


(24) 


*11. 
(8) 


\ 12. 


(Inv 2) 


*13. 


(23) 
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6. Multiple Choice Which set of ordered pairs represents a function? 


A {(1, 1); (2, 2); (3, 3); (4, 4)} 
B {(1, 0); (2, 1); (1, 3); (2, 4)} 
C {(1, 1); (1, 2); (1, 3); (1, 4)} 
D {(10, 1); (10, 2); (12, 3); (12, 4)} 


7. A square has a side length of s. Write a rule in function notation to represent the 


perimeter. 


Generalize If a set of ordered pairs is a function, are the ordered pairs also a relation? 
Explain. 


Analyze A student draws a circle on a coordinate plane. The center of the circle is 
at the origin. Is this circle a function or a relation? Explain. 


Photography ) A student is making a pinhole camera. What is the circumference of 
the pinhole in the box? Use 3.14 for z and round to the nearest hundredth. 


diameter = 0.45 mm 


An astronomical unit is the average distance from the Sun to 


the Earth. 1 AU (astronomical unit) is approximately equal to 93 million miles. 
If Jupiter is about 5.2 AU from the Sun, about how many miles is it from 
the Sun? 


Write Describe a possible situation for the discrete graph. 


Stephen belongs to a movie club in which he pays an annual fee of 
$39.95 and then rents DVDs for $0.99 each. In one year, Stephen spent $55.79. 
Write and solve an equation to find how many DVDs he rented. 
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14. Error Analysis Two students solve 5a + 4 = 34. Which student is correct? Explain 


the error. 
Student A Student B 
5a + 4 = 34 Sa + 4 = 34 
Sa A 34 wi aA 
Se ese 5a = 38 
4 _ 34 238 
Sess aes 
naoi 
5 5 
30 
Tos 
a= 6 


15. Multiple Choice The graph shows the points scored by Michaela 
and Jessie during the first five basketball games of the season. 
What conclusion can you make from the graph? 

A Michaela is the best player on the team. 


B 
C 


Basketball 


Michaela usually scores more points than Jessie. 


Points 


Neither player will score more than 18 points 
in the next game. 


Jessie does not play as much as Michaela. 


Game 2 
Game 3 
Game 4 
Game 5 


v 
€ 
io 
oO 


N16. Write Two sets of data represent the number of bottles of water and the number 
C? of bottles of juice a store sells each month. Give reasons why the following types 
of graphs would be appropriate to represent the data: a double-bar graph, a 
double-line graph, and two stem-and-leaf plots. 


17. Choose an appropriate graph to display the portion of students in a class who 
) have birthdays in each month. Explain your choice. 


18. Find the value of 3z — 2(z — 1)? + 2 for z = 4. 


19. (Cooking ) A recipe calls for 2.5 cups of orange juice for a batch of fruit drink. 
C0 Th the equation, y = 2.5x, y represents the number of cups of orange juice and 
x represents number of batches of fruit drink. Make a table when x = 1, 2, 3, 
and 4 batches of fruit drink. Then graph the ordered pair in your table. 


20. Analyze “Three more than x” can be written as x + 3 or 3 + x. Can “three less 
than x” be written as x — 3 or 3 — x? Explain. 


21. Multi-Step Population growth for a certain type of animal is determined by the 

09 formula N, = N2", where N; is the initial population size and N, is the population 
size after n generations. If the initial population is 45, what is the difference 
between the population size after the fourth generation and the population size 
after the sixth generation? 


Points Score 


Key 


—=— Jessie 
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22. 


(Architecture) An architect is designing a very large square mall. Estimate the total 


area of the mall, if each side length is approximately 4890 feet. 


\ 23. 


24. 
(21) 
25. 
(23) 


26. 
(9) 


A 
uy 27. 


Write True or False. The expression 12 — 8 — 2 could be simplified using the 
’ Associative Property. Explain. 


1 3 
Solve 15y = 67: 


ee ie: 
Solve şm 47-4 


Verify Determine if each statement below is true or false. If false, explain why. 

(5— x)? +12 äl- 
(4x) 

e ea 
(4x) a. 


X for x =2. 


b. for x = 3. 


. Measurement The distance between City A and City C is 312.78 miles. City B lies on 
an point on a direct line between Cities A and C. If the distance between City C and 


City B is 191.9 miles, what is the distance between Cities A and B? 


< om oO 
© 22 
O O O 


28. (Computer Engineering ) Eight bits, or 2° bits, equal one byte. How many bits are in 64, 
or 2°, bytes? 


A 29. Geometry The measure of the length of a rectangle is 4x — y feet and the 


width is xy. What expression would show the area of the rectangle? Explain. 


30, Simplify |-2 — 3| — 4+ (—8). 
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LESSON Solving Multi-Step Equations 


A Vocabulary The product of a number andits___———_is 1. 
2 Simplify 2x + 5y + 3x — 2y by adding like terms. 
a Solve 2x + 5 = 12. Check your solution. 


4 Multiple Choice Which is the solution of 3x + 6 = 33? 
A 13 B 9 


C7 D 8 


New Concepts Equations that are more complex may have to be simplified before they can 


Math Language 


Like terms have the 
same variable(s) raised 
to the same power(s). 


Online Connection 
www.SaxonMathResources.com 


be solved. More than two steps may be required to solve them. If there are 
like terms on one side of an equation, combine them first. Then apply inverse 
operations and the properties of equality to continue solving the equation. 


Combining Like Terms 


Solve 5x + 8 — 3x + 2 = 20. Justify each step. Check the solution. 


SOLUTION 
5x + 8 — 3x + 2 = 20 
5x — 3x + 8 + 2 = 20 Commutative Property of Addition 
2x + 10 = 20 Combine like terms. 
—10 = —10 Subtraction Property of Equality 
2x = 10 Simplify. 
= = — Division Property of Equality 
x=5 Simplify. 


Check Substitute 5 for x. 
5x + 8 — 3x + 2 = 20 
5(5) +8 — 3(5) +2 = 20 
25+8-—15+2420 
20=20 Vo 


Complex equations can contain symbols of inclusion such as parentheses 
and brackets. Eliminate the symbols of inclusion first. Use the Distributive 
Property if multiplication is indicated by the symbols of inclusion. Then 
combine like terms on each side of the equation. Continue to solve the 
equation by applying inverse operations and the properties of equality. 
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Math Reasoning 


Write What is another 
way to eliminate the 
coefficient 7 from 7x? 


Caution 


Remember to multiply 
by —1 when distributing 
a negative across 
parentheses. 
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SOLUTION 
x + 3(2x + 4) = 47 
x+6x+12=47 
7x + 12=47 
=12 = —12 
1x = 35 
Ix _ 35 
7 7 
x=5 
Check Substitute 5 for x. 
x + 3(2x + 4) = 47 
5 + 3[2(5) + 4] =47 
5 + 3[10 + 4] =47 
5 + 3[14] £47 
47=47 Jo 


= Example H Using Distributive Property 


Solve x + 3(2x + 4) = 47. Justify each step. Check the solution. 


Distributive Property 

Combine like terms. 
Subtraction Property of Equality 
Simplify. 


Division Property of Equality 


Simplify. 


When equations contain symbols of inclusion and like terms, first apply the 
Distributive Property. Next, add like terms. Then apply inverse operations 
and the properties of equality to solve the equation. 


Example 3| Simplifying before Solving 


Solve 5x — (x — 3) — 1 = 18. Justify each step. Check the solution. 


SOLUTION 
5x — (x —3)-1= 18 
I= = LS 1s 
4x+2= 18 
~2=~2 
4x = 16 


Check Substitute 4 for x. 
5x — (x —3) -1=18 
5(4) — (4-3) -1= 18 
20-1-1=18 


|~ 


18 = 18 


Distributive Property 

Combine like terms. 
Subtraction Property of Equality 
Simplify. 


Multiplication Property of Equality 


Simplify. 


= Example Ey Application: Landscaping 


Hint Jim is building a right triangular flower bed. One of 
the acute angles will measure twice the other acute 
angle. What are the measures of the two acute angles? 


The sum of the measures 
of the angles of a triangle 


cb SOLUTION 


x + 2x + 90 = 180 Sum of the angle measures 
3x + 90 = 180 Combine like terms. 
—90 = —90 Subtraction Property of Equality 


3x = 90 Simplify. 
= = = Division Property of Equality 
x = 30 Simplify. 


The measures of the angles are 30° and 60°. 


Lesson Practice 


Solve. Justify each step. Check the solution. 
a.3x+2-—-x+7=16 


(Ex 1) 

b. 6(x — 1) = 36 
(Ex 2) 

c. 5x — 3(x — 4) = 22 
(Ex 3) 


lh Geometry Juan is building a triangular shelf. He 
wants one angle to be a right angle and the other 
two angles to have the same measure. What are the 
measures of the angles? 


Practice Distributed and Integrated 


*1. Solve for x in the equation 4 + x +2=0. 
(26) 


E Multiple Choice A vending machine will only accept quarters in change. What are 
the independent and dependent variables that describe the amount of money in 
change held by the vending machine? 

A Independent variable: value of 1 quarter; dependent variable: number of 
quarters 


B Independent variable: value of 1 quarter; dependent variable: value of the 
quarters 


C Independent variable: value of the quarters; dependent variable: number of 
quarters 


D Independent variable: number of quarters; dependent variable: value of the 
quarters 
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*3. Multiple Choice Which one of the expressions below can be simplified by combining 
like terms? 
A 6(5x + 1) B 2x(3 + 8) 


Cx +5 D 9x — 6y +4 


4. A table shows temperature changes over a period of a week. 
a. Why would a circle graph inaccurately display the data? 


b. Which type of graph would best display the data? 


A *5, (Digital Technology ) The average size for the memory storage of an mp3 player is 
ae gigabytes (GB). The average size of an mp3 song is 5.5 megabytes (MB). About 
how many songs can you store on a 2-gigabyte player if the player requires 
16 megabytes for its own use? (Hint: | gigabyte = 1024 megabytes) 


AN *6. Write Describe two different methods for solving 12(x + 7) = 96. 
“T, Justify Solve —5(3x — 7) + 11 = 1. Justify each step with an operation or property. 
“8. Verify Draw the graph of a function. Check to see if your graph is truly a function. 


“9. Use the graph. Determine whether the relation is a function. 


10. Solve 0.4m + 2.05 = 10.45. 
(24) 


11, Error Analysis Two students solved 0.4x — 0.08 = 6.32. Which student is correct? 
me Explain the error. 


Student A Student B 
0.4x — 0.08 = 6.32 0.4x — 0.08 = 6.32 
10(0.4x) — 100(0.08) = 100(6.32) 100(0.4x) — 100(0.08) = 100(6.32) 
4x — 8 = 632 40x — 8 = 632 
Te Ë TA Y 
4x = 640 40x = 640 
4x _ 640 40x _ 640 
m 4 40 40 
X = 160 x= lG 


12. Verify Is x = 8 a solution for 7x — 12 = 44? Explain. If false, provide a correct 
” solution and check. 
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*13. Multi-Step Emil cooks 64 hot dogs. He uses 5 packages of hot dogs plus 4 hot dogs 
left over from a meal earlier in the week. How many hot dogs are in each package? 
a. Write an equation to find the number of hot dogs in a package. 


b. Solve the equation, and then check the solution. 
*14. (Kangaroos ) A large kangaroo can travel 15 feet in each hop. Write and solve an 


a equation to find how many hops it takes for the kangaroo to travel one mile. 
(Hint: 5,280 feet = 1 mile) 


15. Verify Show that the graphed point is a solution to the equation y = 2x + 9. 


16. Analyze Determine whether 3p*qd* and (2qdp + —5d’p) are terms that can be 
combined. Explain your reasoning. 


S) 17. Probability The probability of rain on Monday is a. It is twice as likely to 
C? rain on Tuesday. Write an expression to represent the probability of rain on 
Tuesday. 


18. (Biology )A biologist wants to calculate the volume of a spherical cell. She uses the 

(16) g me 4.3 : 
equation for the volume of a sphere, which is V = 71’. If the cell has a radius of 

2 micrometers, what is its volume? Use 3.14 for 7 and round to the nearest tenth. 


19. (Employment) Jim manages a restaurant that is currently hiring employees. On 

ee Tuesday, he interviewed 2 waiters, 2 line cooks, 3 dishwashers, and 1 chef. On 
Thursday, he interviewed 2 waiters, | line cook, 2 dishwashers, and 3 chefs. What 
is the probability that a randomly selected person interviewed applied to be a 
waiter? 


20. Verify Compare the following expression using <, >, =. Verify your answer. 


V324 — V144 © V400 — V289 
21. Evaluate. 
(7) 

S15(3 + 4)] 


22. Model Use a number line to model —8 — (—4) — (—6). Then simplify the 
g expression. 


23. Simplify. 
2+(34+ 4) 4 15 
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1 1 
24. Subtract 473 
25. Probability The probability of rolling a 4 on a six-sided number cube is L To find 


” the probability of rolling a 6-sided number cube and getting a 4 five times in a 


26. 
(2) 


27. 
(2) 


Ð 28. 
(8) 


A 29 


(12) 


30. 


(Inv 1) 
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row, multiply the probability + by itself five times. Write the answer using an 
exponent. 


(Investing ) To find the amount of money earned on a bank deposit that earns 
quarterly compounded interest, the formula A = P(1 + a} “ is used. 
P = principal, (the amount originally deposited) 

r = the interest rate 

t = time in years. 
a. How many terms are in P(1 + a} #9 
b. How many variables are in P(1 + ra ”) 
c. What is the coefficient of £? 


Identify the coefficient, the variable(s), and the number of terms in +Bh. 


Multi-Step The Noatak National Preserve in Alaska covers 6,574,481 acres. One 
acre is equal to 4840 square yards. What is the area of the preserve in square miles? 
a. Find the area of the preserve in square yards. 


b. Convert square yards to square miles. (Hint: 1 mile = 1760 yards) 


Geometry To find the volume of a rectangular-prism shaped— 
sunscreen bottle, Jagdeesh uses the formula V = /wh. Betty uses 
the formula V = wilh. Will the volume of the bottle be the same? 
Explain. 


I 


The spinner in a board game is divided into four equal sections colored blue, red, 
green, and yellow. Conduct a simulation using random numbers to determine the 
number of times the spinner lands on blue in 30 spins. Use the random number 
generator in a graphing calculator to simulate the spins. 
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LESSON Identifying Misleading Representations 


2 7 of Data 


| Warm U p A Vocabulary A bar graph uses ————  —— to represent data. 
2 True or False: A circle graph shows how data change. 


3 Draw a graph that represents a flag being raised up a flagpole slowly at the 
” beginning and quickly at the end. 


4. Solve 2(2x + 3) = 24. 
(26) 


(Inv 


New Concepts When displaying data, components such as the scale or labels can make a 
graph misleading. 


Identifying Misleading Line Graphs 


Hint The line graph shows the number of members of a health club each month 


since it opened. Explain why the graph may be misleading. 
When there is a large 


gap between data Number of Members at 


valle ee hae Renaldo’s Health Club 
broken axis. In the graph 


showing memberships, 2 
the vertical axis has a 2 900 
broken scale. £ 
s 800 
S 
5 700 
of 
E 600 
z 


G oO Q T 5 
5 È =} < S 5 


SOLUTION Because the scale does not start at zero, the membership appears 
to have increased much more than it actually did. 


Another characteristic that may create a misleading graph is the size of the 
increments in the scale. 


" Example 2 | Identifying Misleading Bar Graphs 


A radio station conducted a survey of music preferences of listeners. The 
bar graph shows the results. Explain why the graph may be misleading. 


Listener Music Preferences 
1500 
1000 
500 


Number of 
Listeners 


Rock Pop Hip-Hop Other 


SOLUTION 


La 
(5 Online Connection The large increments of the scale make the data values appear to be closer 
www.SaxonMathResources.com than they actually are. 
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Math Reasoning 


Analyze What increments 
could be used for the 
vertical axis of the graph 
in Example 4a so that the 
graph is not misleading? 
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= Example H Identifying Misleading Circle Graphs 


The circle graph shows the number of some types of Sandwiches 
sandwiches a deli sells in one day. Explain why the 
graph may be misleading. 


SOLUTION The title does not specify that these were the 
only sandwiches the deli sold, and it may not represent all 
categories. The deli may also have served a chicken salad 


or other type of sandwich, making the graph misleading. 


= Example J Application: Television Prices 


An electronics store created the graph to show the average selling price of 
a television each year. 


Explain why the graph may be Average Television Prices 
misleading. 1500 

SOLUTION The large increments £ 1000 

make the data values appear to & 500 


be closer than they actually are. 


l 2000 2001 2002 2003 2004 2005 
What conclusion might be made 


from the graph? Why might the store have created this graph? 


SOLUTION The graph seems to show that the prices have not increased 
much over the past five years. The store may want it to appear as though 
prices have not increased significantly; when in reality they have actually 
increased by almost 50 percent. 


Make a graph of the sales data Average Television Prices 


that is not misleading. 1000 
SOLUTION Use a broken axis and 900 
smaller increments. 800 

700 
600, 
0 


2000 2001 2002 2003 2004 2005 


Dollars 


Lesson Practice 


eS The graph at right shows Miles Driven 


*” the number of miles a 15000 
car traveled each year. 44000 
Explain why the graph 
may be misleading. 13000 

= 42000 
11000 
10000 


2001 2002 2003 2004 2005 2006 
Year 


Miles 


i b. The graph below shows baking temperatures of various foods. Explain 


a why the graph may be misleading. 


Cooking Temperatures 
450 


Roast 
Baked 
Potato 

Cookies 

Cake 


nŠ The circle graph below shows the number of some kinds of dogs that 
2 Were sold by the pet store. Explain why the graph may be misleading. 


Types of Dogs Sold 


4 
Retrievers 


10 Poodles 


2 Dachshunds 


A salesperson created the graph Sales 
at right to display the number of 


products he sold each month. eee 
(Ex 4) 
d. Explain why the graph may 280 
be misleading. 240 
e. What conclusion might be 200 
made from the graph? Why = — 
f 333287539278238 
might the salesman have >I nOA 
created this graph? 


f. Make a graph of the sales data that is not misleading. 


Practice Distributed and Integrated 


1. Simplify (-2 + 3) + (4-5 +3). 


Solve. 
2. 0.5x — 0.2 = 0.15 
(23) 
1,2 = 
3 W 


a Multiple Choice Which is the solution to the equation below? 
—0.4n + 0.305 = 0.295 
A 0.025 B —0.025 C 0.0004 D —0.7375 
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5. Analyze On a coordinate plane, a student draws a graph of two parallel lines 
perpendicular to the y-axis. Does the graph represent a function? 


6; Identify the property illustrated by 3 - (9+ 5) = (3 9) < 5. 


“7. (Automotive Safety ) The stopping distance d required by a moving vehicle is 
dependent on the square of its speed s. Write a rule in function notation to 
represent this information. 


Petting Zoo 


“8. A petting zoo contains 10 species of animals. The graph shows percentages of 
°” the 5 most numerous types of animals at the zoo. Give reasons why the circle 
graph may be misleading. 


E Justify Is 4 a solution to the equation 5x + 8 — 3x + 4 = 20? Justify your 


answer. 
*10. The bar graph shows results of a taste test of four Taste Test Results 
different brands of yogurt. True or False. Twice as many 75 
people preferred Brand A over Brand D. 65 
55 
45 
0 


Brand Brand Brand Brand 
A B Cc D 


“1. Analyze Using the set of data values 125,000, 105,000, 162,000, 112,000, and 
148,000 without using a broken axis or very large intervals, how could a student 
make a reasonably sized graph of the data? 


*12. (Production ) A company has 6 machines to produce parts Machine Production 
2 7 . 
’ for its product. A manager uses the bar graph showing 4200 
the number of parts produced by each machine each day. 3 4000 
What incorrect conclusions might the manager make 3 3800 
. . fe} 
about the efficiency of the machines? eae 
3 £ 3400 
*13. True or False: Large intervals on a scale can make & 3200 


a changes in data appear less than they actually are. If false, 0 
explain why. 


Machine 5 
Machine 6 


<+ 
o 
£ 
E 
r] 
ivf 
= 


Machine 1 
Machine 2 
Machine 3 


“14. Multi-Step Three friends rented a kayak. It cost $4 per 
hour per person to rent the kayak, plus $2 for each life 
jacket, and $3 to park the car. It cost $57 in all. How many hours did they spend 
kayaking? 


65. Geometry The formula for the surface area of a square pyramid is 
"gs (4 e +bh) + b°. If the measure of b is 5 m, what is the largest slant 
height possible for the total surface area to be no more than 150 m?? slant height h 


P 
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16. 
(24) 


*17. 


(22) 


18. 
19. 


™ T 20. 


21. 


(8) 


Q 22. 


(5) 


23. 


(15) 


\ 24. 


(14) . 


25. 


(4) 


26. 


(9) 


27. 
(7) 


\ 28. 


(6) 


NA 29. 


(4) 


30. (Accounting ) 
(1) 


Justify What is the first step in solving 0.35 + 0.22x = 1.67? 


(Phone Charges ) The length of the first ten calls Tyrese made one month were 13, 28, 
6, 10, 13, 22, 31, 12, 2, and 9 minutes. In a stem-and-leaf plot of the data which 
digit would appear the most in the leaves column? 


Verify Show that -ix = = 12and= 5 x= -24 have the same solution. 
Graph the ordered pair (—1, 0) on a coordinate plane. 


Measurement To measure the length of a steel rod, an engineer uses a reference 
point a few millimeters from the end of the ruler. She then subtracts this 
reference point from her final measurement of 325 mm. If the rod’s length is 
318 mm, what reference point did she use? 


Convert 37 American dollars to Indian rupees. (Hint: 1 rupee = $0.025) 


Statistics Absolute deviation is the absolute value of the difference between a 

value in a data set and the mean of the data set. For the data set {8, 9, 11, 12, 15}, 
the mean is 11, so the absolute deviation for the value 15 is |15 — 11| = |4| = 4. 
What is the absolute deviation for each of the other numbers in the above data set? 


The cheerleaders made $3 profit on each item sold in a fundraiser. 
They sold x calendars and y candles in total. Write and simplify an algebraic 
expression to find the total profit. 


Write A coin is tossed 8 times. What is the probability that the next time the coin 
is tossed the result will be heads? Explain. 


Simplify 11 - 3 + 7. 
Multi-Step A vending machine has q quarters and d dimes. 


a. Write an expression with variables to represent the value of the money. 


b. Find the value of the change in the machine if there are 21 quarters and 13 dimes. 


= : dal 2 Lge AY 2 
Use <, >, or = to compare the expressions. teas O (3 + 1) is 


Write A man runs up and down stairs. If the number of stairs he runs up plus the 
number of stairs he runs down is the total number of stairs, describe his position 
at the end of his run. 


Write Show the steps for simplifying 10 - 47 + 72 + 2°. 


(Accounting ) Accountants prepare financial reports for businesses. Identify the set 
of numbers that best describes the numbers in a financial report. Explain your 
choice. 
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LESSON 


28 


Solving Equations with Variables 
on Both Sides 


| Warm Up L , Vocabulary In the expression —5x + 2 + 3x, —5x and 3x are 
terms. 


2. Simplify 10 — 4(5 + 3) + 2%. 
Solve. 
ie 2(3 —x) = 

4. —3(1 + oes +x = 32 


(26) 
5. Multiple Choice Which value is a solution to the equation 
3(x — 4) — x = 30? 
A 14 B 9 C 6 D 21 


New Concepts To solve an equation with variables on both sides, use inverse operations to 
bring the variables together on one side of the equation. 


_ Materials Soen » Modeling Variables on Both Sides of an Equation 


e algebra tiles 


Use algebra tiles to model and solve 4x + 5 = 2x + 11. 


4x+5 2x+11 


Model each side of 
the equation. 


= HEA Add 2 —x-tiles to 
H HEEE both sides. Remove 
= pairs that equal zero. 


Add 5 —1-tiles to 
both sides. Remove 
the zero pairs. 


Arrange into 2 equal 
= H * * groups. 
Fil Fil What is the value 
of x? 


(a.) (a.) Model x + 3 = 2x — 4. Then find the value of x. 


Online Connection 
www.SaxonMathResources.com | &) (b.) Model 3x — 1 = x — 3. Then find the value of x. 
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Using Inverse Operations 


Math Language Solve 6x = 4x — 10. Justify each step. Check the solution. 


Inverse operations SOLUTION 
undo each other. 
Addition and subtraction 6x = 4x — 10 
are inverse operations. i a 
Multiplication and z4x = —4x Subtraction Property of Equality 
penal inverse 2x = —10 Combine like terms. 
operations. 
= = = Division Property of Equality 
x=—5 


Check Substitute —5 for x in the original equation. 
6x = 4x — 10 
6(—5) = 4(—5) — 10 
—30 4 —20 — 10 
—30=-30 Vo 


Equations with variables on both sides might also contain symbols of 
inclusion and like terms. The first step is to apply the Distributive Property. 
The second step is to add like terms. Then apply inverse operations and the 
properties of equality to solve the equation. 


eae 2 | Simplifying Before Solving 


Solve 5(2x + 4) — 2x = 6 + 2(3x + 12). Justify each step. 


SOLUTION 
5(2x + 4) — 2x = 6 + 2(3x + 12) 
10x + 20 — 2x = 6+ 6x + 24 Distributive Property 
10x — 2x + 20 = 6x + 6 + 24 Commutative Property 
8x + 20 = 6x + 30 Combine like terms. 
—6x = —6x Subtraction Property of Equality 
2x + 20 = 30 Simplify. 
Math Reasoning —20 = —20 Subtraction Property of Equality 
Write What is another 2x = 10 Simplify. 
way to eliminate the 1 1 — ; . 
coefficient 2 from 2x? a 2x = 10> > Multiplication Property of Equality 


x=.) Simplify. 


An identity is an equation that is always true. It has infinitely many solutions. 
If no value of the variable makes an equation true, then the equation has no 
solution. 
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Math Reasoning 


Analyze When the 
simplified equation is an 
identity, what values of 
the variable will satisfy 
the original equation? 


Math Reasoning 


Analyze When all 
variables are eliminated 
in an equation, resulting 
in a false statement, what 
values of the variable 
satisfy the original 
equation? 


= Example Ey No Solutions or Infinitely Many Solutions 


Solve each equation. Justify each step. 


10 — 6x = —2(3x — 5) 
SOLUTION 
10 — 6x = —2(3x — 5) 
10 — 6x =—6x + 10 
+6x = +6x 
10 =10 


Distributive Property 
Addition Property of Equality 
Simplify. Always true. 


Since 10 = 10 is always true, the equation is an identity. 


Ix—2=9x—5—2x 


SOLUTION 
7x —2=9x — 5 — 2x 
7x —2=7x—5 Combine like terms. 
—71x = —7x Addition Property of Equality 
—2 = —5 Simplify. Never true. 
Since —2 = —5 is never true, the equation has no solutions. 


= Example J Application: Telephone Rates 


Telephone Company A charges $18.95 per month for local calls and 
$0.04 per minute for long-distance calls. Telephone Company B charges 
$21.95 per month for local calls and $0.02 per minute for long-distance 
calls. For what number of minutes of long-distance calls per month is the 
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cost of the plans the same? 


SOLUTION 


Let m = the number of minutes of long distance calls. 


Company A’s monthly charge = $18.95 + $0.04m 


Company B’s monthly charge = $21.95 + $0.02m 


18.95 + 0.04m = 21.95 + 0.02m 


Write an equation. 


—0.02m = —0.02m Subtraction Property of Equality 
18.95 + 0.02m = 21.95 Simplify. 
—18.95 = —18.95 Subtraction Property of Equality 
0.02m = 3.00 Simplify. 
wae = a Division Property of Equality 
m= 150 Simplify. 


The costs will be same for 150 minutes. 


Lesson Practice ta 


Solve each equation. Justify each step. Check the solution. 


m 6x = 3x + 27 
m 2 + 3(3x — 6) = S5(x — 3) +15 


Solve each equation. Justify each step. If the equation is an identity, write 
identity. If the equation has no solution, write no solution. 


c. 2(x + 3) = 3(2x + 2) — 4x 
d. 3(x + 4) = 2(x+ 5) +x 


e, (Membership Rates ) A fitness center has a membership fee of $125. 
(Ex 4) 

Members only pay $5 per day to work out at the center. A nonmember 
pays $10 per day to work out. After how many work-out days is the total 
cost for members, including the membership fee, the same as the total 
cost for nonmembers? 


Practice Distributed and Integrated 


eee A * a ee 
A Solve for y: ay = 4B: 2, Solve for p: 3p —4— 6 =2(p— 5). 


"3, Formulate You have $3 in bills and a certain number of nickels in one pocket. In 
the other pocket you have $2 in bills and a certain number of dimes. You have the 
same number of dimes as nickels and the same amount of money in each pocket. 
Write an equation to find the number of dimes and nickels you have. 


4. Error Analysis Two students used the Distributive Property to solve the same 
) multi-step equation. Which student is correct? Explain the error. 


Student A Student B 
4x — 2(12 — x) = 18 4x — 2(12 — x) = 18 
4x —24—x=18 4x — 244 2x = 18 
3x — 24 = 18 6x — 24 = 18 
3x = 42 6x = 42 
x= 14 x= 7 


*5, A worker at one farm is paid $486 for the week, plus $0.03 for every pound 
C” of apples she picks. At another farm, a worker is paid $490 for the week, plus 
$0.02 for every pound of apples. For how many pounds of apples are the workers 
paid the same amount? 


*6. Multiple Choice What is the value of x when (x + 15)5 =2x-1? 


18 I2 PE 2 


= 18 7 18 
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`T, Error Analysis Two students solved the same multi-step equation. Which student 
’ is correct? Explain the error. 


Student A Student B 
3x —4=2x — (4 + x) 3x — 4 = 2x — (4 + x) 
3x—4=2x—4+x 3x—4=2x—4-x 
3x —4=3x-4 3x -4=x-4 
0=0 Pg=) 
All real numbers. x=0 


“8. Generalize If the equation yx = zx is true, when yx is positive, x # 0, and z is 
a negative integer. Will x be positive or negative? 


2 Geometry The graph shows areas of several square Area of Paper Squares 
sheets of paper. 
a. About how many times greater does the 
area of Sheet 4 appear to be than that of 
Sheet 3? 


b. The squares have side lengths of 9, 10, 8, and 
11 inches. About how many times greater is the 
area of Sheet 4 than the area of Sheet 3? 


Sheet 1 Sheet 2 Sheet 3 Sheet 4 


10. True or False: A broken scale can make changes in data appear less than they 
a actually are. If false, explain why. 


1. Multi-Step Average home prices in several cities are shown in the table. 


City Woodside | Reefville | Boynton | Dunston | York 
eee 3265 $210 $320 $375 | $350 
(in thousands) 


a. Make a bar graph with a scale from 200 to 400. Use intervals of 40. 
b. Without looking at the scale, what conclusions might the graph lead to? 


c. Why might a real estate agent who sells houses only in Reefville want to show 
potential clients a graph like this? 


“12. Multi-Step Use the graph. 
© a. Give the domain and range of the relation. 


b. Determine whether the relation is a function. Explain. 
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*13. Multiple Choice Use the graph shown. A conservation group yo Pephant Population 
has been working to increase the population of a herd of a res 
Asian elephants. The graph shows the results of their E 16 
efforts. Which relations represent the data in the graph? 2 
A {(1, 4.5), (2, 6), (3, 10), (4, 14.5)} = 10 
tc 8 
B 4(1, 5), (2, 6), (3, 10), (4, 15)} $ 6 
4 
C {(4.5, 1), (6, 2), (10, 3), (14.5, 4)} 2 > , 
0 
D {(5, 1), (6, 2), (10, 3), (15, 4)} 1 2 3 4 5 


14. 0.28 of what number is 18.2? 


(24) 

15. (Internet Access ) At a local diner, customers can enjoy wireless 

(23) s 
Internet access. state College Diner 


a. Write an equation that can be used to find the cost of being online Internet Access 
for m minutes only $3.95 + $0.05 per minute! 


b. Estimate You know it will require 14 to 2 hours to get your research 
done online. About how much will it cost to do your work 
at the diner? 


16. Determine whether the statement is true or false. If false, explain why. 
2 A line graph can help analyze change over time. 


17. Use the coordinate grid. 
C” Eind the coordinates of point K. 


"18. Silvia had $247 in her savings account. She made a deposit into her savings 
account. Now, her account has $472. Write an equation that shows the amount 
of money that is currently in her account. Determine how much money was 
deposited. 

13, (Cooking ) George has already sliced 1 carrot and continues to slice 6 carrots per 
minute. Frank has already sliced 16 carrots and continues to slice 4 carrots 
per minute. 
a. Write expressions representing the number of carrots sliced by each person in 
m minutes. 


b. Write an expression for the total number of carrots sliced. 


20. A student raised her grade by 13 points. Write an expression to represent 
’ her new grade. 
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“21. 


22. 
15) 


23. 
(13) 
24. 
(12) 
25. 
(9) 


AN 26. 


we 27 


£) 28. 


AN 29. 
N30. 
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(Astronomy )The gravitational force between two objects can be approximated 


l by using F = ~ , where Fis the gravitational force in newtons, m, is the mass 


in kilograms of the first object, m, is the mass in kilograms of the second object, 

and d is the distance between them expressed in meters. If the mass of a satellite 

is 500 kilograms, the mass of a small asteroid is 1500 kilograms, and the distance 
between them is 1000 meters, what is the gravitational force between the satellite 

and the asteroid? 


Verify Use two different methods to evaluate 8(10 — 4). Verify that each method 
gives the same result. 


Evaluate V49 + 4°. 
True or False: (b + c) + d = b + (c+ d). Justify your answer. 
Evaluate the expression 3n’p° + 4(n — 8)? for the given values n = —3 and p = 1. 


Write Give a counterexample for the following statement: The set of irrational 
numbers is closed under subtraction. 


Measurement Find the perimeter of the polygon. 


3x+3 


7x+1 
4x +2 


2x +6 


Probability A coin is tossed 3 times. 
a. What set of numbers could be used to express the different probabilities of how 
the coin is tossed? 


b. Could the probability ever be a whole number? Explain. 


Write When a student converts from miles to feet, will the student multiply or 
’ divide? Explain. 


Write Describe a situation that could be represented by a continuous graph. 


Saxon Algebra 1 


LESSON Solving Literal Equations 


1. Vocabulary A—_—— (constant, variable) is a letter used to represent 
an unknown. 


2. Evaluate the expression rt ifr = 4 and t = 7. 
2 Solve the equation 3x — 24 = 6. 

A Solve the equation 4x + 14 = 2x + 20. 

a Solve the equation 5x + 2 = 2x — 9. 


New Conce pts Recall when solving an equation with one variable, inverse operations are 
used to isolate the variable as shown below. 


2x-6=14 
+6 = +6 Add 6 to undo subtracting 6. 
2x = 20 Simplify. 


2x _ 20 
2 2 


x=10 Simplify. 


Divide by 2 to undo multiplication. 


A literal equation is an equation with more than one variable. As in an 
equation with one variable, use inverse operations and properties of 

Connect Give an lities t ivé fi Ñ iable i lit l ti Th luti fi 

example ofan equation equalities to solve for a specific variable in a literal equation. The solution for 

that would contain more the specific variable will be in the terms of the other variables and numbers. 


than one variable. 
= Example $] Solving for a Variable 


Math Reasoning 


Solve for y: 2x + 3y = 10. Justify each step. 

SOLUTION 

2x +3y=10 Find y in the equation. 

—2x = —2x Subtract 2x to eliminate from the y side. 
3y = —2x + 10 Simplify. 
3 = 
= = a + “ Divide by 3 to eliminate the coefficient of y. 

y= == + H Simplify. 


Ta 
Cs Online Connection If the variable being solved for is on both sides of the equation, the first step 
www.SaxonMathResources.com) is to eliminate the variable on one side or the other. 
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Hint 


Remember that dividing 
by a fraction is the same 
as multiplying by the 
reciprocal. 
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F Example H Solving for Variables on Both Sides 


Solve for p: 4p + 2a — 5 = 6a + p. Justify each step. 


SOLUTION 


4p + 2a —5 = 6a + p 


—p = —p Eliminate the p on the right side. 
3p + 2a —5 = 6a Combine like terms. 
—2a+5= —2a +5 Eliminate the 2a and —5 from the left side. 
3p = 4a +5 Combine like terms. 
3 
= a + 2 Divide both sides by 3. 
3 3 3 
p= a + 2 Simplify. 


A formula is a type of literal equation. Use inverse operations to isolate any 
variable in the formula. 


= Example J Solving a Formula for a Variable 


The formula C = (F —32) expresses Celsius temperature in terms of 
Fahrenheit temperature. Find the Fahrenheit temperature when the Celsius 
temperature is 20°. 


SOLUTION 
Step 1: Solve for F. Justify each step. 
C= 2 (F —32) 
9 
9 9 5 eer , 
5 C= 5" gE -32) Multiplication Property of Equality 
2c = F —32 Simplify. 
32 = 32 Addition Property of Equality 
2c +32=F Simplify. 
Step 2: Substitute 20 for C. 
2C+32=F 


2(20) 432=F 
36+32=F 
68 = F 

20°C is equivalent to 68°F. 


= Example EY Application: Geometry 


The formula for the circumference of a circle is C = 27r. If the circle’s 
circumference is 24 inches, what is the radius? Leave the symbol 7 in 
the answer. 


SOLUTION 


Step 1: Since the question asked for the radius, the first step is to solve the 
formula for r. 


C=27r 

Cc = 2ar Isolate the variable r. 
T WW 
C ee 

ee T" Simplify. 


Step 2: Substitute 24 for C. 


= =f Simplify. 


The radius of the circle is 12 inches. 


= Example H Application: Travel Plans 


Hint The Ramirez family is taking a trip to the coast. They live 270 miles 
from the coast. They want to make the trip in 44 hours. Use the distance 
formula d = rt to determine the average speed the family needs to drive. 


In the formula d = rt; 


dis distance, ris rate or 


speed, and tis time. SOLUTION 


Step 1: The answer will be the speed they are driving, so solve the 
formula for r. 


d=rt 
d_trt Divi i 
(= ivide both sides by t. 
a =r Simplify. 
Step 2: Substitute 270 for d and 4.5 for t. 
d_ 
r5" 
20 
4.5 
60 =r 


The Ramirez family needs to average a speed of 60 mph to make the trip in 
44 hours. 
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Lesson Practice tama 


p& Solve for n: 3m + 2n = 8. 
M Solve for x: 3x + 2y = 8 + x. 
k (Temperature ) The formula F = 2c + 32 expresses a Fahrenheit 


? temperature in terms of Ca temperature. Find the Celsius 
temperature when the Fahrenheit temperature is 86°. 


a. Geometry The formula for the volume of a rectangular prism with 
’ length L width w, and height A, is V = lwh. Find the height in inches of 
a rectangular prism with volume 6 ft*, width 12 in., and length 24 in. 


Hint , e. (Traveling Costs ) (Traveling Costs ) The fuel economy rating of a vehicle is determined 
” by the formula F = -. In the formula, F is fuel economy, m is miles 


Since the question asks 


för gallons the first step traveled, and g is sallon: of fuel. Felicia’s car has a fuel rating of 
is to solve the formula 28 miles per gallon. Her trip is 350 miles. How many gallons of fuel does 
forg. she need? 


Practice Distributed and Integrated 


L Solve 3x + 2y = 5 — y for y. A Solve —2y + 6y — x — 4 = 0 for y. 


3. (Average Cost ) Boris uses a coupon for rr off any framing order of $50 or more. He 
4 wants to frame 5 photographs. With the coupon it will cost $107.50 not including 
tax. What is the average cost to frame a photograph without the coupon? 


the recreation center? 

AA=Ss B A-l=w 

CA=lw D A=4ab 
5. Give the domain and range of the relation. 
(25) 


*6. Multiple Choice Which operation should be performed first when solving the 
” multi-step equation 12x + 6(2x — 1) + 7 = 37? 
A Divide both sides of the equation by 12. 


B Multiply (2x —1) by 6. 
C Add | to both sides of the equation. 
D Subtract 37 from both sides of the equation. 


AN T Write Explain how to solve 5x + 4z = 10z — 2x for x. 


*8. (Basketball ) Lee’s basketball team played 22 games this season. Lee scored an 
= average caer t three-pointers and s two-pointers per game during the season. Write 
an expression to show how many total points he scored during the season. 
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9. Analyze (HEMCHSURSTOMHCANSETNNHCMWONTANEESTeAMbetoNNd Triangle A Triangle B 
Which triangle will contain the smallest angle? 


*10. Error Analysis Two students are making a bar graph of test scores ranging from 
a through 100. They want to emphasize the difference in the range of scores. 
Which student is correct? Explain the error. 


Student A Student B 
Use a vertical scale Use a vertical scale 
from 75 to 100 in from 0 through 100 in 
increments of 5. increments of 10. 


11. Analyze The expression xy° has a positive value. What must be true of the value 
16, ë è : 
of xif y 1s negative? 


*12. What should you watch for when analyzing a circle graph? 
13, Round ¥ 26 to the nearest integer. 
*14, 


(28) 


x+2 


*15. Multi-Step A gym charges for attending exercise classes. Raquel pays $10 to attend 
C” each class because she is a non-member. Since Viola is a member, she pays $15 per 
month for a membership fee, but only $5 for each class. 
a. Write an expression to show how much it cost Raquel per month for c exercise 
classes. 


b. Write an expression to show how much it cost Viola per month for membership 
and c exercise classes. 


c. Set the two expressions equal to each other. Solve this equation to determine how 
many classes they would each have to attend to have the same cost. 


16. Verify Is x = 11 a solution for 6x + 8 = 74? Explain. If false, provide a correct 
”? solution and check. 


17. Choose an appropriate graph to display the average grade received by students 
on a science test. Explain your choice. 
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we 18. 


20. 


21. 
(17) 
22. 
(18) 
23. 
(23) 
24. 
(28) 


25. 


Measurement To convert between feet and inches, use the equation i = 12f where i 
is the number of inches and fis the number of feet. Complete the table and graph 
the solutions. 


(Astronomy ) The temperature on the surface of Mars varies by 148°F. The highest 
temperature is about 23°F. What is that lowest temperature on the surface of Mars? 


(Consumer Economics ) A strawberry container costs $1 and the strawberries cost 
$2 per pound. Write an expression to represent the total cost for a container 
with s pounds of strawberries. 


Simplify x? — 3yx + 2yx? — 2xy + yx. 
1_s 

Solve —3y + 757 

Solve k + 4 — 5(k + 2) = 3k — 2. 


Generalize The value of z + 2 is an odd integer. What generalizations can be made 


) f cos : 
about z using this information? 


26. 
(10) 


27. 
7 


28. 
(6) 


=| 29. 
B 


30. 
(Inv 1 
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Which expression is greater: 4 — 1 ors — 1. 


Justify Simplify (3 + 5) — 2°. Justify each step using the order of operations or 


’ mathematical properties. 


Analyze Find the value of y when x = 2. 
-x - (-2) =y 


(Population Growth ) The expression 303,000,000 x (1.015)', where ¢ stands for years, 


represents the population growth of the U.S.A. Based on this expression, about 
how many people will live in the U.S.A. eight years from now? 


Probability On the first street in Hidden Oaks subdivision, 5 out of 20 families 

own trucks. 

a. What is the probability that a randomly selected family in the subdivision 
owns a truck? 

b. Predict the number of truck-owning families you can expect among the 
140 families living in the subdivision. 
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LAB 
Creating a Table 


l Graphing Calculator Lab (Use with Lesson 30) 


An equation describes a relationship between two quantities. Sometimes it 
is inconvenient to calculate a large quantity of outputs by substituting given 
values into the equation. Instead, use your graphing calculator to quickly 
make a table of values. 


Find the value of y for the equation y = 3x + 5 when x = 15, 45, 75, 105, 
and 135. 


1. To enter the equation into the Y = editor, press the key. Then 
press 3 5. 


TBLSET 
2. Open the Table Setup menu by pressing ED (IEA. TblStart is the 


value of x to start the table of values. ATbl is the increment by which 
x-values in the table should increase. 


Since the smallest value of x is 15, press 1 5 B51. Consecutive 
x-values increase by 30, so for ATbl, press 3 0 ga. 


i! 


f bi 
cS Online Connection 


TABLE SETUP 
ThlStarte=15 
albl=3a 


TABLE ; 
3. Press | 2nd | to view the table of values. 


From this screen’s table of values, you can see that y = 50 when x = 15, 
y = 140 when x = 45, y = 230 when x = 75, y = 320 when x = 105, and 
y = 410 when x = 135. 


4. Press the Æ key repeatedly to see larger values of x and y, 
For x = 405, y = 1220. 
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You can compare y-values for more than one equation for a given set of 
x-values. Enter equations into the editor for Y,, Y», and so on, for 
as many equations as you have. Then set TblStart and ATbl values in the 


TABLE g 
Table Setup menu and press EED to view the table of values. Use the 
and Í keys to navigate across the equations and the @ and &® 


keys to scroll through values of x in the table. 


Lab Practice 


Use a table to find y for the equation for the given values of x. Indicate the 
TblStart and ATbl values you use. 

a. y = 2x — 2 for x = 2, 5, 8, and 11 

b. y = 4x for x = 1, 8, 15, and 22 
Stephanie is growing two varieties of flowers for a show taking place in 
three months. The height y in inches of Flower A after x months can be 
modeled by the equation y = 2x + 1. Flower B grows according to the 
equation y = 3x — 2. Stephanie will plant the flowers at the same time and 
monitor their height at the end of each month. If Flower A and Flower B 
are the same height, she will use them to make an arrangement to present 
at the flower show. 

c. How would Stephanie simulate the growth of each flower? 

d. What would Stephanie enter into the calculator to simultaneously 

model the growth of Flower A and Flower B? 
. What TblStart value should Stephanie use? 
. What ATbI value should she use? 


. How tall are Flower A and Flower B at the end of each month? 


Ss n — © 


. Will Stephanie be able to create an arrangement of Flowers A and B 
for the flower show? Explain. 


LESSON Graphing Functions 


1. Vocabulary A____————_ (relation, function) is a set of ordered pairs where 
each number in the domain is matched to one or more numbers in the range. 


Determine the coordinates of each point labeled 
on the coordinate grid. 
2. Point A 
(20) 
3. Point B 
(20) 
4. Point C 
(20) 


5. Evaluate 2x + 3 for x = 4. 


New Concepts A linear equation is an equation whose graph is a line. You can use a table 
of ordered pairs to graph an equation. To determine if the graph represents 
a function, use the vertical line test. If a vertical line intersects the graph at 
more than one point, then the graph is not a function. A linear function is a 


function whose graph is a line. A linear function can be written in the form 
fx) = mx +b, here m and b are real numbers. f RA J. 
F ii S 
“ Example $J Using Tables to Graph Functions 


Graph each equation using a table of values. Use a graphing calculator 


epe to check your table. Decide whether the graph represents a function and 
Calculator Dees ; 
whether it is linear or nonlinear. 
For help with creating 
tables, refer to Graphing 
Calculator Lab 2, p. 177. 
SOLUTION 


x 0 1 2 3 4 
P 0 1 2 3 4 


Any vertical line intersects this graph at only one point, so the graph is a 


Math Reasoning f sane eee ; 
function. The graph is a line, so it is a linear function. 


Generalize How can 


values in a table be used 2 

to tell whether data are y =x 

ai SOLUTION 
x —2 —l 0 1 2 
y 4 1 0 1 4 


According to the vertical line test, the graph 
is a function. The graph is not a line, so it is 
a nonlinear function. 
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= Example H Matching a Graph to a Table 


Use the coordinates in each table to match each 
graph with one of the tables. 


Table 1 Rule: f(x) = ax +4 


x 3 | 0 | 3 | 6 | 9 
> a ee 


Table 2 Rule: f(x) = 5x — 1 


x =o 1/0/12 
OW «Cl | -6 | -1| 4 9 


Table 3 Rule: f(x) = —5x p3 


x | -4|/—2/0/|2 +) 4 


. ERR ee ee ee 


Math Reasoning SOLUTION 

Analyze To match an Table 1 has the ordered pair (0, 4). The graph in 
equation to a graph, : : : : 
PEE E Graph 3 is the only graph that includes this point. 
the graph can often be The ordered pairs (3, 5) and (6, 6) also are on the 
most easily identified in graph. Graph 3 matches the values in Table 1. 


the equation? 


For Table 2, look at the ordered pair (0, —1). This 
ordered pair only occurs in Graph 1. The ordered pairs (—1, —6) 
and (1, 4) also are on the graph. Graph 1 matches the values in Table 2. 


Graph 2 matches Table 3. The ordered pairs (—4, 4), (0, 2), and (4, 0) are 
on Graph 2. 


Match the three equations below to the three graphs shown. 


Equation A: y= x +3 
Equation B: y=|x|+3 
Equation C: y = Vx + 3 


Graph 1 
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SOLUTION 


Find three ordered pairs for each equation. Check to see which graph 
includes the ordered pairs. 


Equation A: Substituting different values of x into y = x + 3 results in the 
following ordered pairs: (0, 3), (1, 4) and (2, 5). Only Graph 2 
includes these ordered pairs, so Equation A matches Graph 2. 


Equation B: For y = |x| + 3, any value for x will have a positive y-value. 
Equation B matches Graph 3. 


Equation C: For y = Vx + 3, there cannot be x-values that are negative. 
Equation C matches Graph 1. 


= Example EY Identifying the Domain and Range 


Use the graphs to identify the domain and range of each function. 


SOLUTION 


The domain is x > 0 because you cannot take the square root of a negative 
number. By inspection of the graph, the range is y > 1. 


SOLUTION 


By inspection of the graph, the domain is all real numbers and the range 
is y > —2. 
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Math Reasoning 


Verify Why is the money 
raised for 0 cars —$4.00? 


182 
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= Example H Application: Car Wash Fundraiser 


The soccer team raises money by washing cars. They charge $5 per car and 
spend a total of $4 on soap. The table shows the money they raise. Make a 
graph and use it to find the amount they raise by washing 7 cars. Write the 
rule in functional notation and use it to check the answer. 


Number of Cars Washed, x 0 1 2 3 4 5 
Money Raised, f(x) —4 1 6 11 16 21 
SOLUTION 


Use the ordered pairs to make a graph. Money Raised by Washing Cars 
Extend the line beyond x = 7. The 40 
y-value on the line is 31 when x = 7, so 


= 30 
the soccer team raises $31 by washing © 
7 cars. 2 20 
£ 
i W 10 
Check the answer by evaluating the m 
function for x = 7. The rule is $5 times Z 0 
the number of cars x minus $4, or id 
1 2 3 45678 
fx) = 5x- 4. Number of Cars Washed 
K(x) =5x -4 
J) = 5(7) — 4 
= 35-4 
= 31 


Lesson Practice 
ods Graph y = 2x + 5 using a table of values. Use a graphing calculator to 
G check your table. Decide whether the graph represents a function and 
whether it is linear or nonlinear. 


5 b. Graph y = x? + 1 using a table of values. Use a graphing calculator to 
W” check your table. Decide whether the graph represents a function and 
whether it is linear or nonlinear. 


Match the equation y = —2x to the correct graph. 


Use the coordinates in the tables to match the graph with each table. 


( 
-1 
© =+ E l 6 
y —1 0 
( ey = 3x41 P 3 2 


f. 


(Ex 5) 


h. (Emails to Congress ) The table shows the number of emails history classes 
send to their senators. Make a graph and use it to find how many emails 


were sent from 8 classes. Write the rule in function notation and use it to 


check your answer. 


Number of Classes, x 


Emails Sent, f(x) 


30 


60 


90 


120 


Practice Distributed and Integrated 


1, eR 2. 0.4x — 0.3 = —0.14 
(19) 2 5 (23) 


1 
ie aie Van ae Bs 


"5, Solve and check x — 4(x — 3) + 7 = 6 — (x — 4). 
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C 


The graph of a circle shows that the equation of the circle, x? + y7 = 1, is a function. 


Time (hours) 0.5 1 1.5 2 
Number of Shrubs 1 3 7 


a. Plot these data on a coordinate grid. 
b. Is the graph a function? Explain. 


c. Predict Can you predict the number of shrubs the gardener will plant in 
3 hours? Why or why not? 
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1. Error Analysis Two students solved 2x — y = 6 for y. Which student is correct? 
G Explain the error. 


Student A Student B 
2x-—y=6 2x-—y=6 

2x=y+6 2x=y+6 
2x-6=y 2x+6=y 


12, Geometry What is the area of the shaded part of the rectangle? 


3x— 4 


4 
*13. Multi-Step Solve = +2 = 2 for y. Find y when x = 3. 
oa 2°43 Y 


*14, Joel deposited money in an account that has a certain annual 
°” interest rate. Using the formula į = prt, or interest = principal - rate • time, 
how could he compute for the rate if the numeric value of the other items 
was given? 
3 + 7(-3) 


Simplify — 


15 ray: 


(11) 


16. Error Analysis Two students solved the same multi-step equation. Which student 
C? is correct? Explain the error. 


Student A Student B 
2x — 4(3x + 6) = —6(2x + 1) — 4 2x — 4(3x + 6) = —6(2x + 1) —4 
2x —12x+6=-—12x+1-4 2x — 12x — 24 = —12x— 6 — 4 
—10x + 6 = —12x — 3 —10x — 24 = —12x — 10 
2x = —9 2x = 14: 
i 45 x=] 
D 17. Measurement On a map, 1 centimeter represents 50 kilometers. The actual distance 
C” between two cities is 675 kilometers. Find the distance between the two cities on 
the map. 
*18. Multiple Choice What would make the graph of basketball scores less Basketball Scores 
ad misleading? 150 


A Using a broken scale on the horizontal axis 
B Using a broken scale on the vertical axis 75 ee 


C Using larger intervals 


D Using smaller intervals 1 2 3 4 5 
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19. Generalize What effect do large intervals have on the appearance of a graph? 


*20. The circle graph shows the amounts of orange juice and fruit Fruit Juice Sales 
á punch sold each month. Explain why this graph is misleading and 
determine what may be a more appropriate graph to compare 
the sales of the two beverages. s An 


42% 


21. Model Make a stem-and-leaf plot of the following temperatures in Woodmont: 


TLF, 14 F, 63°F, 62°F, 63°F, 78°F, 65°F, 51°F, 53°F, 53°F, 61°F, 80°F. 


22. Hair grows approximately half an inch each month. = h 
0? John’s hair is 2 inches long. Let m be the number of months. The 
formula h = 2 + 0.5m calculates the length John’s hair will be in 4 
m months if he does not cut it. Complete the table and graph the 
solutions. 10 
20 


23. A television remote has a key for each of the channels 0 through 9. If one key is 
Os chosen at random, what is the chance that channel 5 is chosen? Write your answer 
as a percent. 


24. Multi-Step Todd has 18 boxes of cards with x cards in each box. He divides them 
me equally with 5 friends. The expression 18x + 6 represents the number of cards each 
person has. Simplify the expression and justify each step. 


25. Justify Evaluate 5.2 — 1.6 + 4.08 + 8. Justify each step. 


26. Generalize In unit analysis, you often need to apply unit ratios multiple times to 
convert to the desired units, For example, 4518 cm?- i a 3 L = 0.4518 m? 
converts from square centimeters to square meters. State a general rule for 


applying a unit ratio the correct number of times to perform a unit conversion. 


27. Justify Evaluate 3 + = + 2). Justify each step. 


28. (Consumer Economics) A gym charges $2 a visit for the first 15 visits in a month. 
‘After that, the cost is reduced to 1 of the price per visit. Use the expression 
15 e $2 + (23 — 15). 1 - $2 to show how much someone will pay if they go to 
this gym 23 times in a month. 


29. Analyze Given the equations a = (1.01)* and b = (0.99)*, which value, a or b, 
f grows smaller as the exponent x grows larger? 


\ 30, Write Write a possible situation that could be represented by the graph at the right. 
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Math Language 


A population is a 
group that someone is 
gathering information 
about. 


A sample is part of a 
population. 


A sample is random if 
every member of the 
population has an equal 
chance of being chosen. 
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Analyzing the Effects of Bias in Sampling, 
Surveys, and Bar Graphs 


-—— 


To gather complete and accurate information about a particular population, 
researchers need to collect data from all of the population’s members. 


Sampling It is not always practical to survey every individual in the 
population, so researchers use data from the sample to draw conclusions 
about the entire population. The table below identifies five sampling methods. 


Sampling Method Example 
Si Select a group at Draw names of 
imple 
Random random from the people to survey from 
larger population. a hat. 
Separate a population | Separate a herd of 
into smaller groups cows by breed; then 
Stratified that have a certain survey a random 
Random characteristic. Then sample from each 
survey at random breed. 
within each group. 

A Aner palaling Choose the number 5 
Systematic the required sample Acando Sune 
Random size, survey every nth 5th pe y 

meniber every 5'" person. 

Select individuals 

from the population Survey the first five 
Convenience based on easy people who arrive at 

availability and/or a local mall. 

accessibility. 

Sample individuals 

A news program asks 

who self-select into a f E 
Voluntary : viewers to participate 

survey by responding inan online poll 

to a general appeal. pos: 


A luggage company wants to know the most popular 


backpack color among high school students. Company representatives 
record the color of backpacks carried by boys in the cafeteria during lunch. 
Since the survey excludes high school girls, the sample is biased. It does not 
include some members of the population. 


Analyze Give a reason why the sampling method may be biased. 


1. A chef asks the first four customers who order the new cheese sauce if 


they like it. 


2. At a convention of science teachers, attendees are asked to identify 


what their favorite subject was in high school. 


3. A librarian sends questionnaires about library usage to families with 


children. 
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(Zoo Survey ) Researchers for an advertising campaign survey people to find 
out why they like to visit the zoo. 


4, Give an example of an unbiased sample for this survey. 
5. Describe a systematic sampling method. 
6. Justify Would it be biased to only survey families with children? Explain. 


Occasionally, researchers ask biased questions that 


force the person being questioned to respond with a particular answer. 
For instance, “Didn’t you eat enough?” uses a negative question, which 
indicates that the person who is being questioned has eaten enough. 


Write Create one biased and one non-biased question for each survey. 
m 7. A restaurant owner polls ten patrons on whether they enjoyed the 
Hints chef’s special. 


Biased sampling : : : žo je ; : 
methods exude 8. A music store questions five customers about their listening habits. 


i fth : f ; . : 
seer i oime (Marketing) Advertisers may accidentally or intentionally present data in a 
misleading way. Consider these graphs of the data collected from a survey 


Biased questions exclude 
unsatisfactory responses. of pet owners. 


Graph A: This could be misleading because of the Graph A 
break in the graph. It appears that the number of 
people who have dogs is much greater than those 
who have cats, birds, or fish. 


Number of people 
ko ONO 


Cat Dog Bird Fish 
Favorite pets 


Graph B: This could be misleading because there are Graph B 
no labels on the vertical axis. It is not possible to 
determine whether each grid represents 2 
1 person or 100 people. 3 

x) 

© 

Q 

£ 

Ss 

r4 

Favorite pets 

Graph C: This is not misleading. The vertical scale Graph C 


starts at 0 and the intervals are equal. 


Number of people 
O -NORO ONGO 


Cat Dog Bird Fish 
Favorite pets 
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Explorationp 


a color preference. 


Materials 

+ paper bag 

+ small squares of blue 
paper 

+ large squares of white 
paper 


chose the color. 


Create a biased bar graph of the 


colors. 


9. Record the results in a table. 
10. Make a bar graph of the data. 


11. Draw a set of axes. Label the horizontal axis with the uniform colors. 
Label the vertical axis with the number of students. 


data. 


Making and Analyzing Biased Graphs 


Your school district is discussing the possibility of requiring students to 
wear school uniforms. Your class was chosen to select the colors for the 
uniforms. They will be either blue or white. Each student should indicate 


12. Draw two bars, each with a height equal to the number of people who 


13. Draw a set of axes. Label the horizontal axis with the uniform 


14. Use the colored squares of paper to create a blue or white column. If 5 
students chose blue, then build a bar with 5 blue squares. 


15. Analyze What is the difference between the two graphs you created? 


Investigation Practice 


Managers of an apartment complex want to know what visitors to the 
complex think of the complex and the management office employees. They survey 


every fifth person who signs a lease. 
a. What is the population? 
b. Identify the sample. 


c. Which of the following is the sampling method used? 


A random 
C stratified 


[= 


e. The approximate areas of 
four different oceans are 
listed below. Create a graph 
of the data that is 
misleading. Then redraw 
your graph so it is not 
misleading. 


B systematic 
D voluntary 


. What is a possible bias for this survey? 


Approximate area 
Ocean a million mi?) 
Arctic 5 
Indian 27 
Atlantic 30 
Pacific 60 
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Warm Up 


1. Vocabulary The simplest form of = is =. When you—— — afraction, 
you are writing it in simplest form. 
Simplify. 
. —0.44+1.3-4 
2.2.3 —3.6+4—1.7 3-05-5123 
Solve. 
4.8x = 112 5. 2.57 = 62:5 
(21) (21) 


New Concepts 


Hint 


When working with rates, 
usually you will see the 
words per, for, and each 
indicated by a forward 
slash (/). 


1 mile per 2 minutes 


1 mi/2 min 


r= 
CS Online Connection 


www.SaxonMathResources.com 


190 Saxon Algebra 1 


A ratio is a comparison of two quantities using division. 


Examples: 2 boys to 3 girls 2 to 3, 2:3, Z 
A rate is a ratio that compares quantities measured in different units. 
Examples: 5 feet per 30 seconds 15 apples for $6.00 25,000 hits per month 
A unit rate is a rate whose denominator is 1. A unit price is the cost per unit. 


Examples: 55 miles per hour $2.50 per box 


, 


Finding Unit Rates 
Which is the better buy: 5 cans of tuna for $4.95 or 6 cans for $5.75? 
SOLUTION 


totalcost  _ $4.95 _ , ee 
Than $0.99 percan Find the unit price. 

totalcost  _ $5.75 _ , Toi 
waaa a ce 0.96 per can Find the unit price. 
$0.96 < $0.99 Compare the unit prices. 


6 cans for $5.75 is the better buy. 


= Example HJ Converting Rates 


A bus driver drives at 30 miles per hour. What is the rate of the bus in 
miles per minute? 


SOLUTION 


30 miles |__| hour 
l hour 60 minutes 


136 miles , __1 hour 
lheur -60 minutes 


Multiply by a conversion factor. 


Cancel like units of measure. 


If the driver drives 1 mi/2 min, then he drives + mi/min. 


(b. An engineer opens a valve that drains 60 gallons of water per minute 
from a tank. How many quarts were drained per second? 


SOLUTION 
Caution 


60 gallons ? quarts 
Set up the conversion = 


factor so the units of 1 minute 1 second 
measure cancel, 60 gallons 4quarts 240 quarts i ET 
E E E se a conversion factor to 
Use tre factor I minute 1 gałoñ 1 minute 
change gallons to quarts. Then 
4 quarts 1 gallon , 
1 gallon’ ` 4 quarts’ simplify. 


240 quarts {minute _ -240 * quarts 


——— = — Use a conversion factor to 
lminute 60 seconds 60! seconds , 
change minutes to seconds. 


Then simplify. 


The tank drains at a rate of 4 quarts per second. 


A proportion is an equation that shows two ratios are equal. The 
equation = = 75 is a proportion. 


Cross Products Property 
If; = and b ¢ 0and d #0, then ad = be. 
In (Pee, ad and bc are the cross products. 
Solving Proportions Using Cross Products 
Solve each proportion. 
x-2 
Is 3 

SOLUTION 

x _2 

15 3 
3-x=15-2 Write the cross products. 

3x = 30 Simplify. 

x= 10 Solve. 

2 75 
SOLUTION 

poll l 

12 6 

6(x — 1) = 12(1) Write the cross products. 

6x —6=12 Distribute and multiply. 

6x = 18 Simplify. 
x=3 Solve. 
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Proportions are used to represent many real-world situations that require 
finding a missing value. Using the cross products is an efficient method for 
solving the proportions. 


Example 4 | Solving Multi-Step Proportions 


(a.) The ratio of boys to girls in a math class is 3:2. The class has 
25 students in all. How many boys and how many girls are in the class? 


Math Reasoning SOLUTION 

Analyze Would you get The ratio of boys to girls is 3 to 2. There are 3 boys in each group of 5 
the same answer for students. 

Example 4a if your ratio 

compared girls to the number of boys 3 

total group? Explain. — Write a ratio. 


total in group 5 


Write and solve a proportion. Let b represent the number of boys in the class. 


= = * There are b boys to 25 students. 
3.25=5.b Write the cross products. 

56 = 75 Simplify. 

b= 15 Solve. 


There are 15 boys in the class. So, there are 25 — 15 or 10 girls in the class. 


On the map, Albany to Jamestown measures 12.6 centimeters, 
Jamestown to Springfield measures 9 centimeters, and Springfield to 
Albany measures 4.75 centimeters. What is the actual distance from 
Albany to Jamestown to Springfield and back to Albany? 


Albany 


Springfield 
‘Scale: 1 cm:25 km 


SOLUTION 
12.6+9+4 4.75 = 26.35 cm Find the total distance on the map. 


26.35 cm = lcm 
x km 25 km 


26.35+25=1+x Write the cross products. 
658.75 = x Solve. 


Set up a proportion using the map scale. 


The actual distance is 658.75 kilometers. 


Proportions are frequently used to solve problems involving variations of the 
distance formula d = rt. 


_ distance 


_ distance are 
— ~ rate 


rate : 
time 
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Math Reasoning ABS S| Application: Trucking 


Estimate It takes Mr. Jackson drove a truck 300 miles in 6 hours. If he drives at a constant 


ne i speed, how long will it take him to drive 450 miles? 
it take to drive about 
580 miles at the same 
rate? 


SOLUTION 


Let x represent the number of hours it will take to drive 450 miles. 


distance 
riles 
tıme 
300 miles — 450 miles E NEEE P 
6 hours x hours p a prop i 
300+ x = 450-6 Write cross products. 
300x = 2700 Solve. 
x=9 


Mr. Jackson will drive 450 miles in 9 hours. 


Lesson Practice —— 
a. Which is the better buy: 8 boxes for $4.96 or 5 boxes for $3.25? 


(Ex 1) 
b. A chemist raised the temperature of a liquid 45°F in | minute. What is 


(=? this amount in degrees Fahrenheit per second? 
c. Jamie typed 20 pages of a document in 2 hours. How many pages did 
“2 she type in 1 minute? 

Shs each proportion. 


Lés 5-10 
° “n+2 16 


Ta 
f. The ratio of blue chips to red chips in a bag is 5:7. The bag has 60 chips 
‘9 in all. How many blue chips and how many red chips are in the bag? 


g A map shows a 5.5-inch distance between Orange City and Newtown, 

Œ% anda 3.75-inch distance from Newtown to Westville. The scale on the 

map is | inch:100 miles. What is the actual distance, if you drive from 
Orange City via Newtown to Westville? 


a If Jeff walks 4 miles in 48 minutes, how far can he walk in 72 minutes? 


Practice Distributed and Integrated 


Simplify. 


174254109 |-9| 
(10) 


— e en — 3 
2 6.3 + |—3(—4 + X)| 
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Solve. 
3. —0.05n + 1.8 = 1.74 
(24) 


4. —y — 8 + 6y = —9 + 5y + 2 


(28) 


>. Multiple Choice What is the value of x when 2x — 4.5 = +(x + 3)? 
7A 9 B 2.4 C.2 D 4 


É; Solve for y: 4 + 2x + 2y- 3 =5. 

as Simplify 4k(2c — a + 3m). 
Evaluate. 

8. 3x? + 2y when x = —2 and y = 5 


9. 2(a — bY + 3a°b when a = —3 and b = 2 


(16) 


ru. Geometry In the diagram, AABC and AX YZ are similar triangles. What is the 
value of n? 


Hit 2 Y\ Bah 
WH 19g a > wo 


*12. Predict An estimate of the number of tagged foxes to the total number of foxes in 
a forest is 3:13) A forest warden recorded 21 tagged foxes. About how many foxes 
are in the forest? 


13. Multi-Step A skydiver falls at a rate given by s = 1.05/w, where s is the falling 
speed in feet per second and w is the weight of the skydiver with gear in pounds. 
What is the approximate falling speed of a 170-pound man with 40 pounds of 
gear? (Round to the nearest whole number.) 


14. Copy and complete the table for y = x? + 2. Then use the table to graph the 
equation. 


x =3 —1 0 1 3 
11 3 2 


. ing ) Glenn buys 4 computers for $2800. How much will 
15, 
6 computers cost? 
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16. Probability A spinner is divided into 5 sections labeled A through E. The bar graph 
C2 shows the results of 50 spins. What is the experimental probability that the next 
spin will land on A or D? 


Spin Results 
5 14 
2 12 
5 10 
o 8 
2 6 
= 4 
2 
0 


A B C OD z 


17. The table shows how far a car travels for each gallon of gasoline it uses. 


Number of Gallons, x 1 2 3 4 


Miles Traveled, f(x) 33 66 99 132 


a. Use the table to make a graph. 
b. Write a rule for the function. 


c. How far will the car travel using 10 gallons of gasoline? 


18. Multi-Step Students are paid d dollars per hour for gardening and g dollars per hour 
C9 for babysitting and housework. Sally babysat for 6 hours and mowed lawns for 3 
hours. Her brother weeded gardens for 5 hours and mopped floors for 1 hour. 


a. Write an expression to represent the amount each student earned. 
b. Write expressions for the total amount they earned together. 


c. If they are paid $5 an hour for gardening and $4 an hour for babysitting and 
housework, how much did they earn together? 


*19. (Carpentry) A carpenter has propped a board up against a wall. The wall, board, 
C” and ground form a right triangle. What will be the measures of the three angles? 


20. Give the domain and range of the relation. 
{(12, 2); (11, 10); (18, 0); (19, 1); (13, 4)} 


a 
a. Use a graphing calculator to make a table of values for f(x) = x? — 1. 
a Graph the function and determine the domain and range. 
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Nos Wirte Why is there no conclusive value for x in the equation 


+5=2x— tx + 5? Explain. 


i Multi-Step Amy works in a kitchen appliance store. She earns $65 daily and a 


commission worth $10 less than one-fifth of the value of each appliance she sells. 

Let m equal the value of an appliance. 

a. Write an expression for Amy’s daily salary if she sells one appliance every day. 

b. Write an expression for Amy’s daily salary if she sells n appliances every day. 

c. If you know the value of m and n, which part of the expression would you 
solve first? 


24. Multiple-Choice Which expression is equivalent to 4(x? — 4) + 3z7(4z’)? 


” A 4x? — 16 + 32 


*25. Error Analysis Two students solved Ž F 


B 4x? — 16 + 122! 
C 4x — 16 + 122” D 4x— 164 122! 


4q . . 
-4 = 6 for z. Which student is correct? 


a Explain the error. 


Student A Student B 
3z 4g 3z 4g 
a Pp 
3(3z) — 2(4q) = 6 3(3z) — 2(4q) = 6(6) 
9z — 8g =6 9z — 8g = 36 
9z = 6 + 8q 9z = 36 + 8q 
Ory _ 8 
ata z=4+ 9 q 


26. (Finance) Compound interest is calculated using the formula A = P(1 + Sj; where 


P = principal (amount originally deposited), r = the interest rate, and t = time in 
years. If $1500 is deposited into an account and compounded annually at 5.5%, 
how much money will be in the account after 10 years? 


: 3 
*27. Verify Suppose that 7 = 75 ae Show that x equals 75. 


28. Verify Is m 
i solution and check. 


3 


= 2 a solution for im + 25 = 


T Jg? Explain. If false, provide a correct 


29. Justify Simplify 20 - $9 + 10 - $13. Justify each step. 


30. (The Great Pyramid) The base of the great Pyramid of Giza is almost a perfect 
(21) 
square. The perimeter of the base measures about 916 meters. What is the length 
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Integer and Zero Exponents 


Warm Up 


1. Vocabulary The ______ of a power is the number used as a factor. 
Simplify. 

2.3" 3.7 =x" 

(3) (3) 

4. 26 + (—18) 5. —34 — 19 

(5) (6) 


New Concepts 


Math Reasoning 


Verify Show why 2* = 16. 


Math Language 


The Product Property of 
Exponents states that the 
exponents of powers with 
the same base are added. 


x x? = x34 =x 


Algebraic expressions may contain exponents that are positive, negative, or zero. 
The relationship between the different exponents can be understood by looking 
at successive powers of a positive integer greater than 1. Look at the powers of 2. 


Power of 2 Value 
2 = 16 
2? = 8 
2 = 4 
2! = 2 


In the left column, each entry is found by decreasing the exponent in the previous 
entry by one. In the right column, each entry is found by halving the previous 
entry, or by dividing it by 2. Use this pattern to find the next three powers. 


Power of 2 Value 
24 = 16 
23 = 8 
} | n = 4 
_ = 2! = 2 
= i (2) = 1 
2 4 
iA 2 gw toe 
å 1 T 
x = tof 


The pattern illustrates the properties for negative and zero exponents. 


Negative and Zero Exponent Properties 


Negative Exponent Property 
For every nonzero number x, x™” = + and x” = 1. 


Zero Exponent Property 
For every nonzero number x, x° = 1. 


An algebraic expression is not considered simplified if it contains negative or 
zero exponents. The Product Property of Exponents applies to negative and 
zero exponents. 
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Caution 


When working through 
problems, you may 
incorrectly replace b° 
with 0 instead of 1. 


Online Connection 
www.SaxonMathResources.com 


ely 1) Simplifying Expressions with Negative Exponents 


Simplify each expression. All variables represent nonzero real numbers. 


SOLUTION 
x= 4 Write with only positive exponents. 
x 
5 
x 
SOLUTION 
y* 1 1 
= =z =F Write with only positive exponents. 


=W Write with only positive exponents. 


= Example H} Evaluating Expressions with Negative and Zero 
Exponents 


Evaluate each expression for a = —2 andG= AD 
ex 
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SOLUTION 
ab? 
=v <1 Simplify using the Zero Exponent Property. 
=g Multiplicative Identity 
= (—2)° Substitute —2 for a. 
=4 Simplify. 
3b fb! 
SOLUTION 
-7 tf 
3b Fb! 
= 363 Product Property of Exponents 
= A Simplify using the Negative Exponent Property. 
a 7 Substitute —3 for b. Then simplify. 
= 3 = 1 Simplify. 


The Quotient Property of Exponents is used when dividing algebraic 
expressions. This property states that to divide two algebraic expressions 
with the same base, subtract their exponents. 


Quotient Property of Exponents 


If m and n are real numbers and x 0, then 


x = xe = 1 
x" x 
StL 542 = 32 = 95 2 Ee n o 


= Example EJ Using the Quotient Property of Exponents 


Simplify each expression. All variables represent nonzero real numbers. 


Math Reasoning x! 
3 
x 


Analyze Why is x =x? 


SOLUTION 
xt 
x 
=a Quotient Property of Exponents 
a Simplify. 
a 
x 
SOLUTION 
Math Reasoning X 
-7 
Analyze Use the x a 
Quotient Property of Za. Quotient Property of Exponents 
Exponents to show 
another method for =z" Simplify. 
simplifying <, 


o5% 


SOLUTION 


= axScly*?z!-C3) Quotient Property of Exponents 


= F Simplify. 
B yizt 


xÉ 


Write with only positive exponents. 
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hel dt 4| Application: The Intensity of Sound 


Math Reasoning The intensity of sound can be measured in watts per square meter. The 


table below lists intensity levels for some common sounds. 
Write Which value is 


wra or 10'? Intensity of Sound 
Watts/Square Meter | Common Sound 
10° to 10’ Rocket Liftoff 
10° to 10? Jet Liftoff 
107 to 10° Loud Music 
10~° to 107 Vacuum Cleaner 
10° to 10° Regular Speech 
107" to 107° Soft Whisper 


(How many times more intense is the sound of a rocket liftoff at 
109 watts per square meter than that of regular speech at MED watts per 


Math Language 
square meter? 


10'° is in exponential 


form. 10,000,000,000 is Express the answer in exponential and standard form. 
in standard form. 


SOLUTION 

10° ' ai 
10™ Write a ratio to compare the sound intensities. 
==" Quotient Property of Exponents 
= 10" Simplify the exponent. 


= (00000007000 Simplify. 


The sound of a rocket liftoff is 10'° or 0100070007000 times more intense 
than that of regular speech. 


Lesson Practice 


Simplify each expression. All variables represent nonzero real numbers. 
i -8 
a P 1 
a. xX J b. ra C. ae 


evaluate each expression for a = 4, b = 6, and c = 3. 


abe? 4a? 
G 


Aimplity each expression. All variables represent nonzero real numbers. 
j x! x? C) xyz’ 
do Or rE 
i Refer to the table in Example 4. How many times more intense is 
(Ex 4) $ : 1 
the sound of a jet liftoff at 10' watts per square meter than that of a 


vacuum cleaner at 10~° watts per square meter? Express the answer in 
exponential and standard form. 
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Practice Distributed and Integrated 


Simplify. 


= Ilo 
i =) 
q ra E 
(32) m “pq 


Solve. 

=e * — es 
ae 2=2x+12 a y+2y—-S5=7-2y4+5 
Byer Fo = 30 +4) bol) Hey a) 6 


Be Geometry Express the ratio of the area of the circle to the area of the square. 


aa. 
b d 


3 The sum of twice a number and 17 is 55. Find the number. 


Two students solved the proportion 3 = a Which student is correct? 
Explain the error. 


Student A Student B 
a ee 
8 4 8 4 
3-x=8-4 8-x=3-4 
x= 105 ee 


“10. The circle graph shows the prevalence of all listed types of allergies among 
ma people who suffer from allergies. What about the graph may lead someone to an 
inaccurate conclusion? 


Allergy Prevalence 
Eye 4% 


Insect 4% 

Latex 4% 

Food and Drug 6% 
Skin 7% 


Indoor 


and Outdoor 
75% 


AN 11. Write Why is it best to combine like terms in an equation, such as 
3n + 9 — 2n = 6 — 2n + 12, before attempting to isolate the variable? 


12. Verify Is n = 9 a solution for —28 = —4n + 8? Explain. If false, provide a correct 
C? solution and check. 
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13. The table lists the ordered pairs from a relation. Determine whether the relation 
í represents a function. Explain why or why not 


Domain (x) | Range (y) 
1 5 
0 6 
2 4 
1 8 
3 3 


14, If there are 60 dozen pencils in 12 cartons, how many are in | carton? 


15, Multi-Step How many seconds are in 1 day? 


16, (Roller Coasters ) (Roller Coasters ) The table shows the number of roller coasters in several countries. 
= Suppose one student displays the data in a bar graph, and another student makes a 
circle graph of the data. Compare the information that each type of display shows. 


Roller Coasters Worldwide 


United : South United 
Country | Japan Kingdom Germany | France | China Korea Canada States 
Number | 240 160 108 65 60 54 51 624 


17, If there are 720 pencils in 6 cartons, how many dozen pencils are in 10 cartons? 


18. Multi-Step How many centimeters are in 1 kilometer? 


*19. (Geography) On a map, Brownsville and Evanstown are 2.5 inches apart. The scale 


’ on the map is | inch:25 miles. How far apart are the two towns? 


20. Copy and complete the table for y = 


equation. Is the graph of the equation a function? 


Se —3 —2 —1 0 
y 
6x°y 7 6x 6x7 yz 
Bz c — Z 
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|x| + 10. Then use the table to graph the 


23. Multi-Step A border is being built along two sides of a triangular garden. The third 
” side is next to the house. 


a. The second side of the garden is 4 feet longer than first side. Write an 
expression for the length of the second side. 

b. If the total amount of border is 28 feet, how long are the sides of the garden 
that are not next to the house? 

24. Multi-Step The temperature of a liquid is 72°F. The first step of a set of instructions 
requires that a scientist cools the liquid by 15°F. The second step requires that she 
warms it until it reaches 85°F. By how many degrees will she warm the liquid in 
the second step? 


25. Analyze Megan and Molly have an age gap of 6 years. Megan is older. If Molly is 
8 years old, then how old is Megan? 


26, (Fuel Costs) It cost Rayna $73.25 to fill her truck with gas, not including tax. 

” The gasoline tax is $0.32 per gallon. If the price for gasoline including tax is 
$3.25 per gallon, how many gallons of gas did she buy? 

a. Write an equation to represent the problem. 


b. How many gallons of gas did she buy? 


27. Expand the expression (5p — 2c)4xy by using the Distributive Property. 


Solve each proportion. 
8 1 ale *29, al =3 


B) x 0.5 Gx x+2 


30. Multi-Step How far Sam bikes in two hours depends on the rate at which he rides. 
His distance is represented by the equation y = 25x, where x is the time in hours 
and y is the distance in miles. 

a. Copy and complete the table and graph the solutions. 


x 1 2 3 4 5 
y 


b. Connect the points. What do you notice? 


c. Predict If Sam rides at the same rate, how long will it take him to ride 80 miles? 
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Dependent Events 


Warm Up 1. Vocabulary A _______is the set of all possible outcomes of 
Í an event. 
ee number cube is labeled 1—6. Suppose the number cube is rolled once. 
2. List all the possible outcomes. 


3. What is the probability of rolling a prime number? 


Simplify. 
4.15 18/33) 
a5 22 a) 55\ 54 


New Concepts Events where the outcome of one does not affect the probability of the other 
are called independent events. To find the probability of two independent 
events, multiply the probabilities of the two events. 


Spinning a spinner and flipping a coin are independent events. The result 
of one does not affect the result of the other. What is the probability of 
spinning a 3 and landing on heads? 


P(3 and heads) = P(3) + P(heads) 
1 1 


5 2 


= 
10 


Spinning the spinner twice also creates two independent events. The first spin 
does not affect the second spin. What is the probability of spinning a 5 and 


Math Reasoning 


Write Explain why the 


first spin does not affect then a 1? 
the second spin. P(5 and 1) _ P(5) P(1) 
dt ds 
5 5 
as 
25 


With dependent events, the outcome of one event does affect the probability 
of the other event. To find the probability of two dependent events, you 


cS Online Connection multiply the probability of the first event by the probability of the second 
w m) event, given the results of the first event. 


‘ww.SaxonMathResources.co! 
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Hint 


Sometimes independent 
events are described as 


events with replacement. 


Dependent events are 
without replacement. 


Type of Events Definition Calculating the Probability 


Independent Events | The outcome of the 
first event does not P(A and B) = P(A) + P(B) 
affect the second event. 


Dependent Events | The outcome of the P(A and B) = P(A) + P(B), 
first event does affect | where P(B) is calculated 
the second event. under the new conditions. 


Identifying Situations Involving Independent and 
Dependent Events 


Identify each set of events as independent or dependent. 


rolling a 6 on one number cube and a 4 on another number cube 


SOLUTION These events are independent. Rolling one number cube does 
not affect the outcome of rolling the other number cube. 


rolling a 6 on a number cube and then a 4 on the same number cube 


SOLUTION These events are independent. Both rolls of this number cube 
have the same possible outcomes, and the result of the first roll does not 
affect the second roll. 


drawing a red marble from a bag, keeping it out of the bag, and then 
drawing a blue marble 


SOLUTION These events are dependent. By not replacing the first marble, 
the outcome of the second draw is affected. There are fewer marbles to 
choose from. 


(d.) drawing a red marble from a bag, putting it back in the bag, and then 
drawing a blue marble 


SOLUTION These events are independent. Because the first marble is 
replaced, the second draw is not affected. It has the same choices as the first. 


A tree diagram can help demonstrate the sample space for events. 


= Example H Using a Tree Diagram 


A coin is flipped twice. Make a tree diagram showing all possible outcomes. 
What is the probability of the coin landing on heads both times? 


SOLUTION 


First Second Outcomes 


P(H, H) = + 


3 88 & 
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Math Reasoning 


Justify Why do both 

the numerator and the 
denominator change for 
the second event? 
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ABS 3 | Calculating the Probability of Dependent Events 


Natalia has two squares and three circles in a bag. 


a.) Find the probability of drawing a circle, keeping it, and then drawing 
another circle without the use of a tree diagram. 


SOLUTION 


For the first draw, the bag has 5 shapes and 3 are circles. 
P(1st circle) = i 


For the second draw, a circle has been removed. There is one less circle and 
one less shape. 


P(2nd circle) = + 


To find the probability of these two events, multiply their probabilities. 


P(ist circle) + P(2nd circle) = 2 . + = £ = = 


Find the probability of drawing a square, keeping it, and then drawing 
a circle. 


SOLUTION 


For the first draw, the bag has 5 shapes and 2 are squares. 
P(square) = 2 


For the second draw, a square has been removed. There is one less shape, 
but the number of circles is the same. 


P(cirele) = + 


To find the probability of these two events, multiply their probabilities. 
3_ 6 3 


. 2 
P w P | =—e — Z — Z — 
(square) + P(circle) ea 5 10 
Odds are another way of describing the likelihood of an event. Odds are 
expressed as a ratio, usually written with a colon. Odds can be calculated for 
something or against something happening. 


Definition of Odds 


Odds of an event: A ratio expressing the likelihood of an event. 


Assume that all outcomes are equally likely, and that there are m favorable 
and n unfavorable outcomes. 


The odds for the event are m:n. The odds against the event are n-m. 


ABS 4 Calculating Odds 


A bag contains 6 red marbles, 2 yellow marbles, and | blue marble. 


What are the odds of drawing a red marble? 


SOLUTION 
Hint Look at the favorable outcomes and the unfavorable outcomes. 
Thesumwof the favorable There are 6 red marbles (favorable outcomes). 
and unfavorable 
Gutéomes shouldbe There are 3 marbles that are not red (unfavorable outcomes). 
the same as the total g 
possible outcomes. The odds of drawing a red marble are 6:3 or 2:1. 


What are the odds against drawing a blue marble? 
SOLUTION 

Look at the favorable and the unfavorable outcomes. 

There are 8 marbles that are not blue (unfavorable outcome). 


There is 1 blue marble (favorable outcome). 


The odds against drawing a blue marble are 8:1. 


= Example H Solving Multi-Step Problems Involving Probability 


Isaac has 6 blue and 4 white shirts in his closet. There are also 2 pairs of 
navy pants and 3 pairs of khaki pants in his closet. 


What is the probability Isaac will choose khaki pants and a white shirt 
from his closet? 
SOLUTION 


P(khaki pants) = = 


P(white shirt) = £ = $ 


P(khaki pants and white shirt) = i . 2 = £ 


Assume that after the pants and shirt are worn, they are put in the 
laundry hamper. What is the probability that he will choose khaki 
pants and a white shirt from the closet to wear the next day? 


SOLUTION 


P(khaki pants) = z = + 


P(white shirt) = + 5 L 


P(khaki pants and white shirt) = $ : R 1 
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Lesson Practice = 
Identify each set of events as independent or dependent. 


a. A card is chosen from a deck of cards, replaced, and then a second card 
(Ex 1) . 
* is chosen. 


n b. A marble is drawn from a bag, kept, and then a second marble is drawn. 


m c, A coin is flipped, and a number cube is rolled. 


, d. A spinner is spun and the result is recorded. Then the spinner is spun a 
” second time. 


net A coin is flipped and a six-sided number cube is tossed. Make a tree 
ae diagram showing all possible outcomes. What is the probability of 
landing on tails and on an even number? 


A bag contains 4 red blocks and 3 blue blocks. 
f. Find the probability of drawing a red block, keeping it, and then 
drawing another red block. 
g. Find the probability of drawing a blue block, keeping it, and then 
drawing a red block. 


Use the spinner to answer the problems. 
h. What are the odds of spinning black? 
i. What are the odds against spinning gray? 


Campers select one inside activity and one outside activity 


z daily. There are 5 inside activities and 8 outside activities. 
Caution (Ex5 


j. What is the probability of choosing pottery and 
horseback riding on the first day? 


The outside events are 
dependent, so the total 
ee k. Inside activities can be repeated, but outside activities cannot be repeated. 


What is the probability of choosing pottery and swimming the second day? 


Practice Distributed and Integrated 


Solve. 
1. —Sv=6v+5-y 2. —3(b+ 9) = —6 
(28) (26) 
= i ds 
i ame i gmt 
5, 2 — 30 6, X4- X+? 
ay X —6 B) 6 12 
Simplify. 
PE P woz 4x27 
(32) y>x" (32), wz? (32) 2x3z 
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*10. Model There are 10 little marbles and 4 big marbles in a bag. A big marble is drawn | Before draw 


C? and not replaced. Draw a picture that represents how the contents of the bag E ae 
change between the first draw and the second draw. ? è @ a® 
a | 
eral 
(C 8 - 


NGL Write Explain the difference between probability and odds. 


(33) 


k True or False: Two rolls of a number cube are independent events. 


*13. Is the set of whole numbers closed under subtraction? Explain. 


*14, Multiple Choice A bag contains 3 blue stones, 5 red stones, and 2 white stones. 
C? What is the probability of picking a blue stone, keeping it, and then picking a 
white stone? 
3 el 3 1 


A so Bas C 3g Dg 


The value of an investor’s stock changed by — 1 points last week. 
This week the value changed by 3 times as much. How much did the value of the 


investor’s stock change this week? 


15. 
(11) 


“16. Predict What is the probability of rolling a 3 twice in a row on a six-sided number 
cube? 


AN 17; Write Give an example of a situation in which someone may want to use large 
(27) . : : 
intervals on a graph to persuade people to come to a certain conclusion. 


*18. Analyze Simplify x° - x°. What is the mathematical relationship between x” and x~"? 
a putry 


19. (Time ) A nanosecond is 10~° times as fast as 1 second and a microsecond is 
32) A $ 

f 10~¢ times as fast as 1 second. How much faster is the nanosecond than the 
microsecond? 


20 


0. Convert 30 quarts per mile to gallons per mile. 


“21. Error Analysis Two students solved the proportion 2 = T Which student is correct? 
f Explain the error. 


Student A Student B 
Je Se 

9 45 9 45 
9c = 225 Se == DS 
C= V5 c= 2025 


*22. One moving company charges $19.85 plus $0.20 per mile to rent a 
C” van. The company also rents trucks for $24.95 plus $0.17 per mile. At how many 


miles is the price the same for renting the vehicles? 


23. If a set of ordered pairs is not a relation, can the set still be a function? Explain. 
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M 


25, 


(20) 


(21) 


28. 


(31) 


2). 


30. 
(1) 


210 


Write Explain how to find the solution of 0.097 + 0.2 = 2.9. 


(Keeping Cool ) The British thermal unit (BTU) is a unit of energy used globally in 
air conditioning industries. The number of BTUs needed to cool a room depends 
on the area of the room. To find the number of BTUs recommended for any size 
room, use the formula B = 377lw, where B is the number of BTUs, Lis the length 
of the room, and w is the width of the room. The room you want to cool uses the 
recomended number of 12,252.5 BTUs and is 5 meters wide. Find the area of the 
room. 


. Multi-Step A quarterback throws the ball approximately 30 times per game. He 


has already thrown the ball 125 times this season. The equation y = 30x + 125 
predicts how many times he will have thrown the ball after x more games. 


X 


al B]Ww] bp] & 


a. Copy and complete the table using a graphing calculator and then graph the 
solutions. 


b. When will he have thrown the ball more than 300 times? 


Ts (Marathons ) A marathon is 26.2 miles long. In order to qualify for pe Boston 


Marathon, Jill must first complete a different marathon within 32 ; hours. Her 
average speed in the last marathon she completed was 7.8 miles per hour. Did she 
qualify for the Boston Marathon? Explain. 


Geometry The rectangles shown are similar. 


4 6 
a. Find the ratio of the side lengths of the smaller rectangle to the larger 
rectangle. 


b. Find the longer side length of the larger rectangle using proportions. 


Jack is building a square pen for his dog. If he wants the area of the pen to be 
’ 144 square feet, how long should he make each side of the pen? 


True or False: Whole numbers include negative numbers. 
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Sequences 
| Warm Up L, Vocabulary Any quantity whose value does not change is called 
a 
Simplify. 
2, 7.2 — 5.8 — (-15) 3, —0.12 — (—43.7) — 73.5 
4, 6(—2.5) 5, (-15)(—4.2) 


New Concepts Sequences of numbers can be formed using a variety of patterns and 
operations. A sequence is a list of numbers that follow a rule, and each 
number in the sequence is called a term of the sequence. Here are a few 
examples of sequences: 


1 By Syed pay 
Math Language 7,4, 1, —2,... 
The symbol”...”is an 2, 6, 18, 54, tee 
ellipsis and is read “and 1.4.9. 16 
so on.’ In mathematics, a pe “ead 
the symbol means In the above examples, the first two sequences are a special type of sequence 


the pattern continues 


Aotea. called an arithmetic sequence. An arithmetic sequence is a sequence that has a 


constant difference between two consecutive terms called the common difference. 


To find the common difference, choose any term and subtract the previous 
term. In the first sequence above, the common difference is 2, while in the 
second sequence, the common difference is —3. 


+2 +2 +2 =) = —3 


If the sequence does not have a common difference, then it is not arithmetic. 


Example El Recognizing Arithmetic Sequences 


Determine if each sequence is an arithmetic sequence. If yes, find the 
common difference and the next two terms. 


7, 12, 17, 22, ... 


SOLUTION Since 12 — 7 = 5, 17 — 12 = 5, and 22 — 17 = 5, the sequence is 
arithmetic with a common difference of 5. The next two terms are 22 + 5 = 
27 and 27 + 5 = 32. 


3, 6, 12, 24, ... 
Online Connection SOLUTION Since 6 — 3 = 3 and 12 — 6 = 6, there is no common difference 
w m and the sequence is not arithmetic. 


ww.SaxonMathResources.co 
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The first term of a sequence is denoted as a, the second term as a, the 
third term a;, and so on. The mth term of an arithmetic sequence is denoted 
a,. The term preceding a, is denoted a,_;. For example, if n = 6, then the 
term preceding dg is d¢_; OF as. 


Mea a Term Sequence Pattern | Description 

1 l*ora, |7 a, 

2 2% ora, |(7)+4 a+d 

3 3" or a, (7+4)+4 a+d 

i 4 A" ora, |(7+4+4)+4 a,+d 

Math Reasoning - mie ) ; 

5 Stora; |(7+44+44+4)+4| atd 
Generalize Give an = 
example of an arithmetic n nord, la, +4 ated 


sequence. State the first 
4 terms and the common 


rni Arithmetic sequences can be represented using a formula. 


Arithmetic Sequence Formula 


Use the formula below to find the next term in a sequence. 
Ay = A, +d 

a, = first term 

d = common difference 

n = term number 


In the arithmetic sequence 7, 11, 15, 19, ..., a, = 7, a = 11, a; = 15, and 
a, = 19. The common difference is 4. 


= Example By Using a Recursive Formula 


Use a recursive formula to find the first four terms of an arithmetic 


sequence where a, = —2 and the common difference d = 7. 
SOLUTION 

a, =a,,+d Write the formula. 

Ay = A, +7 Substitute 7 for d. 

a = —2 Write the first term. 


a@a=—2+7=5 Find the second term. 
a@a=5+7=12 Find the third term. 
a=12+7=19 Find the fourth term. 


The first four terms of the sequence are —2, 5, 12, and 19. 


A rule for finding any term in an arithmetic sequence can be developed by 
looking at a different pattern in the sequence 7, 11, 15, 19, .... 
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Math Reasoning 


Write Explain the 
difference between a' 
and a;. 


Term setts (n) Sequence Pattern Description 
1% or a 1 7 a 

2" ora 2 7+4=7 + (1)4 a + (1)d 
3" or a; 3 7+4+4=7 + (2)4 a, + (2)d 
4" or dy 4 7+4+4+4=7 + (3)4 a, + (3)d 
5" or a; 5 744444444=74+4(4)| a +(4)d 
n® or a, n 7+ (n— 1)4 a + (n— l)d 


Finding the n Term of an Arithmetic Sequence 


a, =a, +(n—1)d 


a, = first term d = common difference 


Example E} Finding the n" Term in Arithmetic Sequences 


Use the rule a, = 6 + (n — 1)2 to find the 4" and 11" terms of 
the sequence. 


SOLUTION 
4" term: 11" term: 
a= 6 + (4 — 1)2 ay, =6+ (11 — 1)2 
= 6 + (3)2 = 6 + (10)2 
=6+6 =6+20 
= 12 = 26 


Find the 10" term of the sequence 3, 11, 19, 27, .... 
SOLUTION 

a, = 3 and the common difference d= 11 — 3 = 8 

a =3 + (n— 1)8 Write the rule, substituting for a, and d. 
io = 3 + (10 — 1)8 Substitute the value for n. 


Ay) = 75 Simplify using the order of operations. 


Find the 10" term of the sequence L 3, >, =. ieee 


SOLUTION 

ae -3_1_2_1 
aagana 
a, = + + (n— 5 Write the rule, substituting for a, and d. 


ay = 4 + (10 — NS Substitute the value for n. 


19 


aio = — Simplify using the order of operations. 


4 
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Math Reasoning ABS lu ty 4); Application: Seating for a Reception 
Verify Is the sequence The first table at a reception will seat 9 guests while each additional table 


Fh eeu will seat 6 more guests. 
arithmetic sequence? 


Write a rule to model the situation. 
SOLUTION a, = 9 and d = 6. The rule is a, = 9 + (n — 1)6. 


Use the rule to find how many guests can be seated with 10 tables. 
SOLUTION 

d, =9 + (n—1)6 

aio = 9+ (10 — 1)6 

dio = 63 


63 guests can be seated with 10 tables. 


Lesson Practice 


Determine if each sequence is an arithmetic sequence. If yes, find the common 
difference and the next two terms. 


a. 7,6,5,4,... b. 10, 12, 15, 19, ... 


c. Use a recursive formula to find the first four terms of an arithmetic 
(Ex2 . 
sequence where a, = —3 and the common difference d = 4. 


: d. Use the rule a, = 14 + (n — 1)(—3) to find the 4" and 11" terms of an 
~ arithmetic sequence. 
P e. Find the 10" term of the sequence 1, 10, 19, 28, .... 
f. Find the 11 term of the sequence 2 1, 1£, i] a 
(Ex3) 3 33 
Flowers are purchased to put on tables at a reception. The head table needs to 


hare 12 flowers and the other tables need to have 6 flowers each. 


g. Write a rule to model the situation. 
h. Use the rule to find the number of flowers needed for 15 tables. 


Practice Distributed and Integrated 


Solve each proportion 


T TOL 
a) 10 —20 an 4 3 


*3. An amphitheater with tiered rows is being constructed. The first row 
a will have 24 seats and each row after that will have an additional 2 seats. If there 
will be a total of 15 rows, how many seats will be in the last row? 
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g E Use a graphing calculator to complete the table of values xiy 


for the function f(x) = 2x* — 5. Graph the function. ay 

*5. Solve y = x + 4 for z. = 
(29) 0 
Solve each equation. Check your answer. 1 
2 


6. 4x + 2 = 5(x + 10) 
(28) 


1\_3 lol 
k a(n +i) =Snt 14s 3 


8: A bead is drawn from a bag, kept, and then a second bead is drawn. Identify 
7? these events as independent or dependent. 


“9. Justify Is the sequence 0.3, —0.5, —1.3, —2.1, ... an arithmetic sequence? Justify 
f your answer. 
N10. Write Explain why the sequence 2, 4, 8, 12, 16, ... is not an arithmetic sequence. 
“11, Multiple Choice In the rule for the n™ term of an arithmetic sequence 
oe a, = a, + (n — 1)d, what does d represent? 
A the number of terms B the first term 


C the nth term D the common difference 
*12. Is the sequence 7, 14, 21, 28, ... an arithmetic sequence? If it is, then find the 


CY common difference and the next two terms. If it is not, then find the next two 
terms. 


o) 13. Statistics A poll is taken and each person is asked two questions. Question 1 | Question 2 
©? The results are shown in the table. What is the probability 
that someone answered “yes” to both questions? 


14. Predict A number cube labeled 1—6 is rolled two times. What is the probability of 
oa rolling a 2 and then a 3? 


B5. Geometry A rectangle with perimeter 10 units has a length of 3 units and a width 
CH of 2 units. Additional rectangles are added as shown below. 


3 3 3 3 3 3 3 3 3 3 
P= 10 units P = 16 units P = 22 units P = 28 units 
a. Write a rule for the perimeter of n rectangles. 


b. Use the rule to find the perimeter of 12 rectangles. 


*16. Work uniforms include pants or a skirt, a shirt, and a tie or a vest. There are 
33) A è : Á . 
3 pairs of pants, 5 skirts, 10 shirts, 2 ties, and 1 vest in a wardrobe. 
a. What is the probability of choosing a pair of pants, a shirt, and a tie? 
b. The pants and shirt from the previous day must be washed, but the tie returns 
to the wardrobe. What is the probability of choosing pants, a shirt, and a tie the 
next day? 
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= 2, 


18. Physical Science ) The wavelengths of microwaves can range from 1077 m to 107! m. 
í Express the range of wavelengths using positive exponents. 


19. Multiple Choice Ms. Markelsden baked 36 cookies in 45 minutes. How many cookies 
C» can she bake in 3 hours? 
A 45 cookies B 81 cookies 


C 64 cookies D 144 cookies 
20. Does y = x* + 2 represent a function? Explain how you know. 


21. (Architecture ) (Architecture) A model of a building is 15 inches tall. In the scale drawing, | inch 
’ represents 20 feet. How tall is the building? 


*22. Generalize Given 2 = + = 1+ where a and b are positive numbers, write an equation 
’ that shows how to Shc a. 
23. The line graph at right shows the costs of tuition at a Costs of Tuition at XYZ University 
university over the past 5 years. How might this graph be en 
misleading? a 40000 
9 30000 a = ae 
© 20000 
AN 24. Write The equation x + 5 = x — 5 has no solution. Explain 10000 
: : 0 
why it has no solution. 2003 2004 2005 2006 2007 


Years 


25. Verify Solve 16x + 4(2x — 6) = 60 for x. Check your answer. 


26. True or False: Any irrational number divided by an irrational number will be 
an irrational number. Explain your answer. 


27. (Savings) Hector has $400 in his savings account. Each week he deposits his $612.50 
ae paycheck and takes out $250 to live on for the week. If he wants to buy a car for 
$5500, about how many months will it take him to save up for the car? 


28. Multi-Step Jamal is riding his bike at a rate of about 8 miles per hour. How many 
31) 
hours will it take Jamal to ride 50 miles? 


29. (Car Rental ) A family rented a car that cost $45 per day plus $0.23 per mile. If the 
09 family rented the car for 7 days and paid $395.50 altogether, how many miles did 


they drive? 
30. Error Analysis Two students determine whether the ordered pairs in the table A 
represent a function. Which student is correct? Explain the error. 7 
7 10 
Student A Student B 2l 3 
(75 12) andi Gi 10) All the y-values are different, 7 12 
The x-values are the same, so it is not a function. 
so it is not a function. 5 4 
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BUCGLIIY GUM VoTly MIELE Vt 


Warm Up i. Vocabulary A pair of numbers that can be used to locate a point on a 
œ” coordinate plane is called a(n) 
Evaluate. 
2. 3x + 14; x = —9 3. 7.5w — 84.3; w = 15 
(16) (16) 
Solve. 
4. 7x — 18 = —74 5. 57 + 19y = —76 
(23) (23) 


New Concepts Linear equations can be graphed by making a table of ordered pairs that 
satisfy the equation and then graphing the corresponding points (x, y). 


Math Language An ordered pair or set of ordered pairs that satisfy an equation is called the 
An ordered pair can be solution of a linear equation in two variables. When an equation is in standard 
used to locate a point on form, the linear equation can be graphed another way. 


a coordinate plane. 


Standard Form of a Linear Equation 


The standard form of a linear equation is Ax + By = C, 
where A, B, and C are real numbers and 4 and B are not 
both zero. 


The x-coordinate of the point where the graph of an equation intersects the 
x-axis is called the x-intercept. The y-coordinate of the point where the graph 
of an equation intersects the y-axis is called the y-intercept. The coordinate 
pairs (x, 0) and (0, y) that satisfy a linear equation are two solutions of the 
linear equation in two variables. 


i 


Finding x- and y-Intercepts 
Find the x- and y-intercepts for 3x + 4y = 24. 
SOLUTION 


To find the intercepts, make a table. Substitute 0 for y and solve for x. 
Substitute 0 for x and solve for y. 


3x + 4y = 24 3x + 4y = 24 p y 
3x + 4(0) = 24 3(0) + 4y = 24 g 0 
3x = 24 4y = 24 0 6 

3x 24 v_a 

3o 3 4 4 


x=8 y=6 
( 2 ) Online Connection 
ay Onna connection t The x-intercept is 8. The y-intercept is 6. 
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Math Reasoning 


Write Explain why the 
y-value of the x-intercept 
is 0 and the x-value of the 
y-intercept is 0. 


Caution 


The interval used on 
the x- and y-axis varies. 
Check the labels before 
naming the coordinates 
of a point. 
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An efficient method for graphing a linear equation in two variables is to plot 
the x- and y-intercepts and then to draw a line through them. 


Example 2 | Graphing Using the x- and y-Intercepts 
Graph 5x — 6y = 30 using the x- and y-intercepts. 
SOLUTION 


To find the intercepts, make a table. Substitute 0 for y and solve for x. 
Substitute 0 for x and solve for y. 


5x — 6y = 30 5x — 6y = 30 s y 
5x — 6(0) = 30 5(0) — 6y = 30 0 
Dae 30 —6y = 30 0 | —s 
Sx _ 30 -6y _ 30 
5 5 —6 -6 
x=6 y=-5 


The x-intercept is 6. The y-intercept is —5. 


To graph the equation, plot the points (6, 0) and (0, —5). Then draw a line 
through them. 


ea 3 | Locating x- and y-Intercepts on a Graph 
Find the x- and y-intercepts on the graph. 


SOLUTION 


The x-intercept is the x-coordinate of the point where the line crosses the 
x-axis. The point where the line crosses the x-axis is (—4, 0). The x-intercept 
is —4. 


The y-intercept is the y-coordinate of the point where the line crosses the 
y-axis. The point where the line crosses the y-axis is (0, 7). The y-intercept 


is 7. 


Hint 


Use inverse operations 
to write the equation so 
that both variables are 
on the same side. 


Any linear equation can be rearranged into standard form. Put both variables 
and their coefficients on one side of the equal sign and the constants on the 


other side. 


Example Using Standard Form to Graph 


using the x- and y-intercepts. 
SOLUTION 


Write the equation in standard form. 


y= -2x +5 
+x = +x 
ox +y=5 
To find the x-intercept, substitute 0 for y and solve for x. 
ox +y=5 
Sx +0=5 
Sx =5 
(5) 3 = 503) 
Vz 4 


The x-intercept is 7. 


To find the y-intercept, substitute 0 for x and solve for y. 


Sxty=5 
Z0) +y=5 
3 

yrs 


The y-intercept is 5. 


Graph the x- and y-intercepts and draw a line through them. 
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Write the equation y = -2x + 5 in standard form. Then graph the equation 


ABS S| Application: Play Tickets 


At a school play, student tickets are $5 and adult tickets are $8. Let x be the 
number of student tickets sold. Let y be the number of adult tickets sold. 
The equation 5x + 8y = 400 shows that one drama club member raised 
$400 from ticket sales. Find the intercepts and explain what each means. 


SOLUTION 
| Math Reasoning Substitute 0 for y and solve for x. Then substitute 0 for x and solve for y. 
Verify Use the facts of 5x + 8y = 400 5x + 8y = 400 
the problem to show that 
the solution is nee Sx + 8(0) = 400 5(0) + 8y = 400 


5x = 400 8y = 400 

Sx _ 400 8y _ 400 
5 5 8 8 

x = 80 y=50 


The x-intercept is 80. The y-intercept is 50. 


The x-intercept shows that if the drama club member sold no adult tickets, 
80 student tickets were sold. The y-intercept shows that if no student tickets 
were sold, 50 adult tickets were sold. 


Lesson Practice 


a a. Find the x- and y-intercepts for —6x + 9y = 36. 


m b. Graph 4x + 7y = 28 using the x- and 
i y-intercepts. 


m c, Find the x- and y-intercepts on the graph. 


d. Write 4y = 12x — 12 in standard form. Then graph the equation using 

*” the x- and y-intercepts. 

m Hirva jogs 6 miles per hour and bikes 12 miles per hour. The 
equation 6x + 12y = 24 shows that she has gone a total of 24 miles. 
Find the intercepts and explain what each means. 
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Practice Distributed and Integrated 


Solve. 
at es *2 yee AL 
6) x 6 Bh y+7 3l 
3 3. 2(f + 3) + 4f=6+4+ 6f Ay 3x +7 — 2x = 4x + 10 


Evaluate each expression for the given value of the variable. 
5. 5. (m + 6) + (2 — 5) form=9 6. —3(x + 12-2) for x = —8 


Simplify by combining like terms. 

J; 107° + 5y — 47° 8; 10xy* — 5x’y + 3y’x 

9. Identify the subsets of real numbers to which the number V7 belongs. 
“10, Find the x- and y-intercepts for 5x + 10y = —20. 
a Find the x- and y-intercepts for —8x + 20y = 40. 


So Write Explain how knowing the x- and y-intercepts is helpful in graphing a linear 
equation. 


*13. Multiple Choice What is the x-intercept for the equation 15x + 9y = 45? 
” A (0, 3) B (3,0) C (5,0) D (0,5) 


*14. (Fishery ) A Pacific salmon can swim at a maximum speed of 8 miles per hour. The 
© function y = 8x describes how many miles y the fish swims in x hours. Graph the 
function. Use the graph to estimate the number of miles the fish swims in 2.5 hours. 


ae Determine if the sequence 34, 29, 24, 19, ... is an arithmetic sequence or not. If yes, 
í find the common difference and the next IWO terms. If no, find the next two terms. 


16. Error Analysis Two students are finding the common difference for the arithmetic 
; sequence 18, 15, 12, 9, .... Which student is correct? Explain the error. 


Student A Student B 
18 —15=3 15— 18 = —3 
15-12=3 12 — 15 = —3 
12-9=3 9 — 12 = —3 


Ak 17. Geometry A right triangle is formed by the origin and the x- and y-intercepts of 
” 14x + 7y = 56. Find the area of the triangle. 
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Hl 18. Data Analysis The table shows the weights of a newborn baby Week Nuiiher Weight (Ib) 
who was 7.5 lb at birth. 1 9 
a. Write a recursive formula for the baby’s weight gain. 5 10.5 
b. If the pattern continues, how much will the baby weigh 3 5 
9 
after 7 weeks? 4 135 
*19, Multi-Step Use the arithmetic sequence —65, —72, —79, —86, .... 


(34) 


XQ 20. 


(33) 


21 


(34) 


22. 


(33) 


*23 


(32) 


*24 


(32) 


25. 
(31) 


a. What is the value of a,? 


b. What is the common difference d? 


th 


c. Write a rule for the n" term of the sequence. 


Write A coin is flipped and lands on heads. It is flipped again and lands on tails. 
Identify these events as independent or dependent. 


(Economics ) You have agreed to a babysitting job that will last 14 days. On the first 
day, you earn $25, but on each day after that you will earn $15. How much will 
you earn if you babysit for 7 days? 


Probability A bag holds 5 red marbles, 3 white marbles, and 2 green marbles. 
A marble is drawn, kept out, and then another marble is drawn. What is the 
probability of drawing two white marbles? 


Multiple Choice Which of the following expressions is the simplified solution 


3—10 


a p me c me p me 
n! n! n? n! 
Verify Is the statement 47° = —16 correct? Explain your reasoning. 


Convert 45 miles per hour to miles per minute. 


26. Rewrite the following question so it is not biased: Would you rather buy a brand 


(Inv 3) 


27. 


(20) 


28. 


(23) 


29 


(25) 


30 


(25) 
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new luxury SUV or a cheap used car? 


Identify the independent variable and the dependent variable: money earned, 
hours worked. 


Use the formula F = 2C + 32 to find an equivalent Fahrenheit 


temperature when the temperature is —12°C. 


A student has to write a book report on a book that contains 1440 
pages. Suppose she plans to read 32 pages per day. Using function notation, 
express how many pages remain after reading for d days. 


For every hour a player practices soccer, he must drink 8 fluid ounces of 
liquid to stay hydrated. Write an equation describing this relation and determine 
whether it is a function. 
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Warm Up 


I. Vocabulary A_____ is a comparison of two quantities using 
division. 

Solve. 
EPES 42 _ 63 

en 52 36 ay 56 W 


4. 15x — 37 = 143 5. 78 + 22y = —230 
(23) ) 


(23 


New Concepts Proportions are frequently used to solve problems in mathematics. 


Reading Math 


The ~ symbol indicates 
similar figures and 
reads “is similar to.” 

The = symbol indicates 
congruent figures and 
reads “is congruent to.” 


Reading Math 


AB is read “segment AB.” 


FQ 
cS Online Connection 


www.SaxonMathResources.co 


Proportional reasoning can be applied in many situations, including reading 
and drawing maps, architecture, and construction. Solving problems in these 
situations requires knowledge of similar figures. 


If two geometric objects or figures are similar, they have the same shape but 
are not necessarily the same size. The triangles below are similar. 


B 
2 4 A 
ee 
A 5 G D 2.5 F 


AABC ~ ADEF 


When two figures are similar, they have sides and angles that correspond. 
Corresponding sides and angles are found using the order of the letters in 
the similarity statement. In the triangles above, ZA and ZD correspond, ZB 
and ZE correspond, and ZC and ZF correspond. Corresponding angles of 
similar figures are congruent, or have the same measure. 
ZA=ZD ZB = ZE ZC=ZF 

Sides of similar figures also correspond. In the example above, AB 
and DE correspond, BC and EF correspond, and AC and DF correspond. 
Corresponding sides of similar figures do not have to be congruent. However, 
they do have to be in proportion. The ratio of the all pairs of corresponding 
sides must be the same. 

AB _ BC _ AC 

DE EF DF 
In the example above, the ratio of the sides of AABC to ADEF is 2 to 1. 
This ratio, which can also be written as 4 or 2:1, is called the scale factor of 
AABC to ADEF. 


AB _BC_AC_2 


DE EF DF 1 
A scale factor is the ratio of a side length of a figure to the side length of a 


D similiar figure. The scale factor of ADEF to AABCis | to 2. 
m 


Lesson 36 223 


hese dt 1) Finding Measures in Similar Figures 


Reading Math PORS ~ WXYZ 7 
The notation m ZQ is . 
read “the measure of Find m<Q and m< W. R 120° a X 
angea; SOLUTION X wN 
ZQ and ZX correspond, so they are H 70° 2h 
equal, andmZO=80°.ZWandZP_ S 6 R Z b Y 
correspond, so they are equal and mZ W = 120°. 
Find the scale factor of PORS to WXYZ. 
SOLUTION 
PS and WZ correspond, so the scale factor of PORS to WXYZ is a = 3. 


Use the scale factor to find QR and ZY. 


Hint SOLUTION 
avad onon All corresponding side lengths must be in a ratio of 3 to 2. OR corresponds 
write the ratios with all with XY and ZY corresponds with SR. 
sides from one figure in 
the numerator and all PS _ QR PS _ SR 
corresponding sides from WZ XY WZ ZY 
the other figure in the 
denominator. 3 —4 2 = 6 

2 3 2 b 

2a = 15 3b = 12 
a=7.5 b=4 


So, QR = 7.5 and ZY = 4. 


Another application of proportional reasoning is indirect measurement. 
Indirect measurement involves using similar figures to find unknown lengths. 


ae 2 | Using Indirect Measurement 


A radio tower casts a shadow 10 feet 
long. A woman who is 5.5 feet tall 
casts a shadow 4 feet long. The 
triangle drawn with the tower and 
its shadow is similar to the triangle x feet 
drawn with the woman and her 
shadow. How tall is the radio tower? 


SOLUTION Set up a proportion to 


solve the problem. © Fah nnnmmmmmmmamnen S 
10 feet 
10 _ x 
4 5.5 
10(5.5) =4+x 
55 = 4x 
BIS 


The radio tower is 13.75 feet tall. 
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Math Reasoning 


Generalize Will the 
proportions 7 = 2 and 


4 6; 
x = = give the same 
values for x? Explain your 


reasoning. 


Materials 


+ 64 cubes per pair or 
group 


Alternate Materials 
(blocks, cheese or sugar 
cubes are possible 
examples) 


fA SEALS ULAWHIS Is d GlaWwllls Uat LOQUCes OF Cludlees UO CUMICMSIOUS OL 
an object by a constant factor. Maps and blueprints are examples of scale 
drawings. The scale is a ratio showing the relationship between a scale 
drawing or model and the actual object. 


= Example fy Application: Scale Drawings 


A desk is designed to have three drawers on the right side. In the scaled 
design drawing, the width of the drawers is 4 centimeters. If the scale of 
the drawing is 1 cm:7 cm, how wide will the actual desk drawers be? 


SOLUTION Set up a proportion to solve the problem. 
drawing length 1 4 
actual length 7 x 
1-x=4-7 
x = 28 


The width of the actual desk drawers will be 28 centimeters. 


Scale factors of side lengths can also be used to determine the ratios of 
perimeters, areas, and volumes of figures and solids. 


SOO » Changing Dimensions 


Students may work in groups of two or three. 


Begin with | cube and let the length of an edge equal | unit. Then the 
perimeter of the base of the cube is 4+ 1 = 4 units, the area of the base 
of the cube is 1 - 1 = 1 square unit, and the volume of the cube is 
] e 1 < 1 = 1 cubic unit. Copy and complete the table below. 


Length of Perimeter Area of the Volume of 
Ed : (units) of the Base Base (square | the Base 
a (units) units) (cubic units) 
1 
2 
3 


Use the cubes to build another cube with edge lengths of 2 units. 
Record your answers in the table. 


Repeat for a cube with a side length of 3 units. Record your answers in 
the table. 


Use the rows with edge lengths of 2 and 3 from the table. 


What is the scale factor of the edge lengths? 


Find the ratio of the perimeters. How does this ratio compare to the 
scale factor? 


Find the ratio of the areas. How does this ratio compare to the scale 
factor? 
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| Math Language 


Perimeter is the distance 
around a closed plane 
figure. Circumference 

is the distance around a 
circle. 


_ Math Reasoning 


Verify Use Example 3 

to show that if similar 
figures have a scale 
factor of re then the ratio 
of their areas is Ti 
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g-| Find the ratio of the volumes. How does this ratio compare to the 
scale factor? 


Ratios of the Perimeter, Area, and Volume of Similar Figures 


If two similar figures have a scale factor of 4 then the ratio of their 
perimeters is ms the ratio of their areas is a and the ratio of their 


volumes is 7 


Example Application: Changing Dimensions 


A dartboard is composed of concentric circles. 
The radius of the smallest inner circle is 1 inch, 
and with each consecutive circle, the radius 
increases by 1 inch. 


a.) What is the ratio of the circumference of the 
two inner circles to the circumference of the 
outermost circle? 


SOLUTION 


circumference of two inner circles _ 27(2) _2 


circumference of outermost circle 27(5) 5 


What is the ratio of the area of the two inner circles to the area of the 
outermost circle? 


SOLUTION 


š 2 2 
area of two inner circles _ 7(2) 
area of outermost circle —_77(5)? 


4n 
257 


=L 
25 


Lesson Practice 
a. AABC ~ ALKM. Find mZK and mZC. 


(Ex 1) 


a b. The figures are similar. Find the scale factor. Then use the scale factor 
*” to find x. 


5 feet 


x 5 feet 


es) ihe side of a building Casts 
a shadow 21 meters long. A 
statue that is 5 meters tall casts 
a shadow 4 meters long. The 
triangles are similar. How tall 
is the building? 


a The scale drawing of the kitchen tabletop has dimensions 5 inches by 
(2 9 5 inches. If the scale factor of the drawing to the actual table is 
1 in.:18 in., what are the dimensions of the actual table? 


$ Small toy cars are constructed using a scale factor of 1 in.:64 in. What is 
’ the ratio of the areas of the toy car and the actual car? 


Practice Distributed and Integrated 


Solve each proportion. 


*1. 3 xe xy, 55 1.375 
Bð 4 100 B6) X 11 


Simplify each expression. 

3 +2)(4+3) +5 — 
3, 24 6(8 —5) +2 Ppa Gaara —— 
(4) 4 6-7 4 —2 41 
& The point (3, 5) is graphed in which quadrant of a coordinate plane? 


As True or False: The set of ordered pairs below defines a function. 
{(1, 3), (2, 3), (3, 3), (4, 3)} 


“8. The triangles at right are similar. Find the missing length. 


*9, Multiple Choice One triangle has side lengths 3, 5, and 6. A similar triangle has 
” side lengths 18, 15, and 9. Which of the following ratios is the scale factor of the 


triangles? 
1 1 1 2 
a 6 j 3 < 5 D 3 


*10. (Landscaping) A landscaping company needs to measure the height of a tree. The 
C% tree casts a shadow that is 6 feet long. A person who is 5 feet tall casts a shadow 
that is 2 feet long. 
a. Draw a picture to represent the problem. 


b. Use your picture to find the height of the tree. 
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*11. 


(36) 


12. 


(35) 


#13, 


(36) 


14. 


(35) 


15. 


(35) 


£)*16 


(35) 


17. 


(35) 


18. 


(34) 


#19. 


(34) 


*20. 


(33) 


21. 


(31) 
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A real estate company sells small models of houses. The scale factor of the models 
to the actual houses is 0.5 ft:10 ft. Find the ratio of the areas of the model to the 
actual house. 


(Entrepreneurship ) A small child decided to sell his artwork. He sold black-and- 


white drawings for $2 and colored drawings for $3. The equation 2x + 3y = 24 
shows that he earned $24. Find the x- and y-intercepts. 


Verify A tree casts a shadow 14 feet long. A flagpole that is 20 feet tall casts 

a shadow 8 feet long. The triangle formed by the tree and its shadow is similar 
to the triangle formed by the flagpole and its shadow. Verify that the tree is 

35 feet tall. 


Find the x-intercept for 11x — 33y = 99. 
Find the y-intercept for —7x — 8y = 56. 


Geometry A right triangle is formed by the origin and the x- and y-intercepts 
of the line 11x — 4y = 22. Find the area of the triangle. 


Multi-Step A car wash is held as a school fundraiser to earn $ 280 for a field trip. 
The charge is $7 for a car and $10 for an SUV. Let x be the number of cars and 
y be the number of SUVs washed. The profits are calculated using the equation 
7x = —10y + 280. 

a. Rewrite the profit equation in standard form. 


b. Calculate the y-intercept and explain its real-world meaning. 
c. Calculate the x-intercept and explain its real-world meaning. 
Determine if the sequence 0.4, 0.1, —0.2, —0.5, ... is an arithmetic sequence or 


not. If yes, find the common difference and the next two terms. If no, find the next 
two terms. 


Error Analysis Two students are writing an example of an arithmetic sequence. 
Which student is correct? Explain the error. 


Student A Student B 
5, 1, —3, —7, ... 1, 4, 16, 44, ... 


Verify At a raffle, 5 students’ names are in a hat. There are 3 prizes in a bag: 

2 books and a free lunch. Once the name and a prize are drawn, they are not 
replaced. After giving out a book in the first drawing, a remaining student quickly 
calculates her probability of winning a book in the second drawing as t Show 
that she is correct. 


The force of gravity on the moon is about one-sixth of that on Earth. 
If an object on Earth weighs 200 pounds, about how much does it weigh on the 
moon? 
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22. Multiple Choice What are the odds against spinning a B on the spinner? 
7 A122 B 1:3 


C7 D 3:1 


23. Multi-Step Steve has $300 in the bank. Each week he spends $10. Mario has $100 in 
C? the bank and deposits $5 each week. 


a. Write expressions to represent how many dollars each person has in the bank 
after w weeks. 


b. Write an expression that represents how many dollars they have altogether. 


c. After 6 weeks, how much money do they have? 


24. Identify the independent variable and the dependent variable in the following 
statement: The fire was very large, so many firefighters were there. 


25. Multi-Step The measure of angle B is three times the measure of 


= angle A. The sum of the angle measures is 128°. Find the value of x. 
<x + 2)° 


A 


26. (Piano Lessons ) A piano student has a $250 scholarship and an additional $422 saved 
for piano lessons. If each lesson costs $42, how many lessons will he have? 


ii. cigs eee 
os a a 2g 


28. (Meteorology) Meteorologists sometimes use a measure known as virtual 
temperature (7,) in kelvins (K) to compare dry and moist air. It can be calculated 
as T, = T(1 + 0.61r), where T is the temperature of the air and r is the mixing ratio 
of water vapor and dry air. For temperatures of T = 282.5 K and T, = 285 K, find 
the mixing ratio to the nearest thousandth. 


29. Measurement For a science project, Joe must measure out 5 samples of a liquid. The 
; graph shows the size of his samples. Why might the data require smaller intervals 
on the graph? 


Sample Measures 


O- NOURA 


Sample 1 
Sample 2 
Sample 3 
Sample 4 
Sample 5 


30. Justify Solve the equation 34 — 2(x + 17) = 23x — 15 — 3x. Write out and justify 
each step. 


WV 


3(x + 2)° 
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| Warm U p L Vocabulary The ________ tells how many times the base of a power is 
used as a factor. 
Simplify 
T . (8.34)(— 
2.7 3.(83 N 4)(100) 
Ix 
4.55 A 
(32) : 3 Sr? 


New Concepts very large or very small numbers are often written in scientific notation, a 


Copy the table. Multiply to find each number in standard form. 


Scientific Notation Standard Form 
1.08 x 10° 
1.08 x 10° 
1.08 x 10* 
1.08 x 10° 


What pattern do you see in the table? 
Copy the table. Multiply to find each number in standard form. 


Scientific Notation Standard Form 


1.08 x 107! 


1.08 x 107? 
1.08 x 107° 
1.08 x 107 


What pattern do you see in the table? 


Which direction does the decimal move when the exponent is positive? 
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Online C ti l ae : . l 
=. PE _ Which direction does the decimal move when the exponent is negative? 
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Caution 


8.56 x 10° is in scientific 
notation. 

85.6 x 10% is notin 
scientific notation. 


Math Reasoning 


Analyze Why is there 
no decimal point in the 
answer? 


Hint 


When you multiply 
powers with like bases, 
keep the base the same 
and add the exponents. 
10°+ 10? = 10°*? 


Scientific Notation 


A number written as the product of two factors in the form a x 10”, 
where | < a < 10 and nis an integer. 


Example Ej Writing Numbers in Scientific Notation 


Write each number in scientific notation. 


856,000 


SOLUTION 


Because this is a number greater than 1, the exponent will be positive. 


The decimal point moves to be after the 8 so that there is one digit to the 
left of the decimal. 


856,000. 
DDB 
54 321 


Move the decimal five places, and write the number as 8.56000 x 10°. 


So, 856,000 = 8.56 x 10°. 


0.0005 


SOLUTION 
Because this is a number between 0 and 1, the exponent will be negative. 
The decimal point moves to be after the 5, so that there is one digit to its left. 


0.0005, 
1234 


Move the decimal four places, and write the number as 5 x 10%. 


To multiply numbers in scientific notation, multiply the coefficients and 
then multiply the powers. If the result is not in scientific notation, adjust it 
so that it is. 


Multiplying Numbers in Scientific Notation 

Find the product. Write the answer in scientific notation. 

(5.7 x 10°)(1.8 x 10°) 

SOLUTION 

(5.7 x 10°)(1.8 x 10°) 

= (5.7 + 1.8)(10°+ 10°) Use the Commutative and Associative Properties of 
Multiplication to group the numbers and the powers. 

= 10.26 x 108 Simplify. 

Notice that the result is not in scientific notation. There is more than 


one digit before the decimal point. Move the decimal to the left one place 
and add one to the exponent. 


10.26 x 10° = 1,026 x 10° 
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Hint 


When you divide powers 
with like bases, keep 

the base the same and 
subtract the exponents. 


10° _ 403-6 
10° =10 
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the powers. If the result is not in scientific notation, adjust it so that it is. 


= Example ÉJ Dividing Numbers in Scientific Notation 


Find the quotient. Write the answer in scientific notation. 


1.2 x 10° 


9.6 x 10° 
SOLUTION 
1.2 x 10° 


9.6 x 10° 


12, 10° 
— 9.6 * 10° 


=0.125x 10° Simplify. 


Divide the coefficients and divide the powers. 


Notice that this number is not in scientific notation. There is not one 
nonzero digit before the decimal point. Move the decimal to the right one 
place and subtract one from the exponent. 


0.125 x 10°? = 1.25 x 107 


" Example 4 | Comparing Expressions with Scientific Notation 


Compare. Use <, >, or =. 


7.2 x 10° O 1.05 x 10” 


3.6 x 10° 3.5 x 10° 
SOLUTION 
7.2 x 10° 1.05 x 10’ 
3.6 x 10° 3.5 x 10? 
6 7 
= 2x 10° = 200 = 0.3 x 10? = 30 


12 x10? 1.05 x 10° 


Since 200 > 30, then 
3.6 x 10 3.5 x 10° 


= Example H Application: Speed of Light 


The speed of light is 3 x 10° meters per second. If Earth is 1.47 x 10" 
meters from the sun, how many seconds does it take light to reach Earth 
from the sun? Write the answer in scientific notation. 

SOLUTION Divide the earth’s distance from the sun by the speed of light. 


1.47 x 10" 


or T049 x 10 
x 


=49 x 10° Write the answer in scientific notation. 


It takes light about 4.9 x 10? seconds to reach the earth from the sun. 


Lesson Practice 


Write each number in scientific notation. 
a. 1,234,000. b. 0.0306. 
es Find the product. Write the answer in scientific notation. 
(5.82 x 10°)(6.13 x 10") 
ath Find the quotient. Write the answer in scientific notation. 
(7.29 x 10-7) 
e. Compare. Use <, >, or =. 


(Ex 4) 
4.56 x 10° O 5.2 x 108 
3 x 105 1.3 x 105 
f. (Astronomy ) The speed of light is 3 x 108 meters per second. If Mars is 
(3 995 x 10" meters from the Sun, how many seconds does it take light to 
reach Mars from the Sun? Write the answer in scientific notation. 


Practice Distributed and Integrated 


Simplify each expression. 
1. 18 +3?-5+42 2.7 +4 +3 3. 3[—2(8 — 13)] 
(4) (4) (4) 


Simplify each expression by combining like terms. 
4. 13b? + 5b — b? 5, —3(8x + 4) + L(6x — 24) 
(18) (18) 2 
“6, Write 7.4 x 107° in standard notation. 
AN ye Write Explain how to recognize if a number is in scientific notation. 
AN "5. Write Explain why anyone would want to use scientific notation. 


*9. Multiple Choice What is (3.4 x 10!°)(4.8 x 10°) in scientific notation? 
C7 A 1.632 x 10" B 1.632 x 10'° C 16.32 x 10" D 16.32 x 10" 


Z 7 . r E . : 
10. (Physiology ) The diameter of a red blood cell is about 4 x 107° inches. Write this 


number in standard notation. 
20 
ila 


18 12 


i. The triangles shown are similar. Find the missing length. 


12. A student’s final grade is determined by adding four test grades and dividing by 
fa 4. The student’s first three test grades are 79, 88, and 94. What must the student 
make on the last test to get a final grade of 90? 


Lesson 37 233 


*13, Graph 50x — 100y = 300 using the x- and y-intercepts. 


A i. Geometry A square has side lengths of 3 centimeters. Another square has side 
’ lengths of 6 centimeters. 
a. What is the scale factor of the sides of the smaller square to the larger 
square? 


b. What is the perimeter of each square? 


c. What is the ratio of the perimeter of the smaller square to the perimeter of the 
larger square? 


d. What is the area of each square? 


e. What is the ratio of the area of the smaller square to the area of the larger 


square? 
“15. Error Analysis In the figures at right, ZA and ZF correspond. Two students B 
° are finding the measure of ZF. Which student is correct? Explain 5 
the error. 
A <80° 
Student A Student B 
5 80 mZA=mZF e 
4” x 80° = mZF 
5 — 320 
x= 64 
mZF = 64° 


16. (Architecture) A room is 10 feet by 12 feet. If the scale of the blueprints to the room 
C9 is Linch to 2 feet, find the dimensions of the room on the blueprints. 


O17. Measurement What is the ratio of the area of the smaller circle to the area of the 
larger circle? 


18. Verify Verify that the sequence 4, 24 „14 , 0, ... is an arithmetic sequence. 


19. A piece of fruit is chosen from a box, eaten, and then a second piece of fruit is 
chosen. Identify these events as independent or dependent. 


20. Predict An estimate of the number of tagged foxes to the total number of foxes 
in a forest is 3 to 13. A forest warden noted 21 tagged foxes during a trip in the 
forest. Write a proportion to indicate the total number of foxes that might be in 
the forest. 


21. Multiple Choice In the rule for the n term of arithmetic sequence 
( d, = a, + (n — 1)d, what does a, represent? 
A the number of terms B the first term 


C the nth term D the common difference 


*22. jessica selene (Physical Science ) The wavelengths of ultraviolet light can range from 10~° meter to 
’ 10-7 meter. Express the range of wavelengths using positive exponents. 
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D 


E 


a 


A (Dog Breeds) (Dog Breeds ) The table shows the number of dogs of the top five breeds registered 
” with the American Kennel Club in 2006. Describe how the data could be displayed 


25. 


(22) 


26. 


(25) 


27. 
(3) 


28. 


(29) 


*29. 


(30) 


30. 


(28) 


Estimate Between which two whole numbers is the solution to Fi = 


in a potentially misleading way. 


>? 
10° 


Breed Labrador | Yorkshire | German Golden Beagle 
Retriever Terrier Shepherd | Retriever 8 
Number | 123,760 48,346 43,575 42,962 39,484 


Choose an appropriate graph to display a survey showing what type of sport 
most people like. Explain your answer. 


(Exercising ) A weightlifter averages 2 minutes on each exercise. Each workout 
includes a 20-minute swim. Write a rule in function notation to describe the time it 
takes to complete w exercises and the swim. 


Estimate Using the order of magnitude, estimate the value of 89,678 multiplied 
by 11,004,734. 


Justify Solve for x: 7x + 9 = 2(4x + 2). Justify each step. 


An oceanographer wants to convert measurements that are above and below sea 
level from yards to feet. He takes measurements of depths and heights in yards 
and feet. 


—125 32 19 
=37/5 96 237 


yards —679 
feet —2037 


a. Formulate Use the table to write a formula to convert from yards to feet. 

b. Predict Use the formula to convert 27.5 yards to feet. 

c. Write a formula to convert yards to inches. 

Multi-Step A rectangle has a perimeter of 38 + x centimeters. The rectangle has a 
length of 3x — 2 centimeters and a width of x centimeters. What is the length of 
the rectangle? 


a. Substitute the dimensions of the rectangle into the perimeter formula 
P=2w+2l. 


b. Solve for x. 


c. Find the length of the rectangle. 
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Warm U p 1. Vocabulary When two or more quantities are multiplied, each is a 
i (term, factor) of the product. 


Simplify. 
Z 2x(3x — 5) 
3. —3x°y(4x° — 7xy) 


(16) 
x 


(32) x3 


l 
a —(—4) 


| New Concepts Simplifying expressions that contain numbers often requires knowledge of 


prime numbers and factors. Recall that a prime number is a whole number 
that is only divisible by itself and 1. 


2=1-2 5=1.5 13= 1-13 19=1.19 


All whole numbers other than 1 that are not prime are composite numbers. 


Math Reasoning 


Formulate Find all of the 
prime numbers that are 


n Composite numbers have whole-number factors other than 1 and the number 


itself. They can be written as a product of prime numbers, which is called the 
prime factorization of a number. 


4=2.2 6=2.3 8=2.2.2 


Several methods can be used to find the prime factorization of a number. 
The process requires breaking down the composite numbers until all the 
factors are prime numbers. 


The prime factorization for the number 24 can be found in at least three ways. 


24=2.12 24 


E a E 

=2.2.6 AN AN 212 
=2.2.2.3 T 2/6 
3/3 

i 


It does not matter which method is used to find a prime factorization. The 
Online Connection final product, however, must consist of only prime numbers. The factors are 
w m) usually written in ascending order. 
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Hint 


One method for finding 
the prime factorization 
of anumber is to divide 


out all 2's first, then all 3’s, 


then all 5's, and so on, if 
they are factors. 


hal 1| Finding the Prime Factorization of a Number 


Find the prime factorization of each number. 


120 


SOLUTION 
Method 1: List the factors and then the prime factors. 
120 = 2-60 

=2+2-30 

=2.2.2.15 

=2.2.2.3.5 


Method 2: Use a factor tree. 


The prime factors are 2, 2, 2, 3, and 5. 


Method 3: Use division by primes. 
2| 120 


afso 
2| 30 
E 
5 


15 


5 


1 
The prime factors are 2, 2, 2, 3, and 5. 


The prime factorization of 120 =2.2.2.3.5. 


924 


SOLUTION 

924 = 2 . 462 
=2.2.231 
=2.2.3.77 


=2+-2-3-7-11 
The prime factorization of 924 =2+2+3-+7-11. 


Prime factorization can be used when determining the greatest common 
factor (GCF) of monomials, which is the product of the greatest integer that 
divides without a remainder into the coefficients and the greatest power of 
each variable that divides without a remainder into each term. 


Finding the GCF means finding the largest monomial that divides without a 
remainder into each term of a polynomial. 
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Hint 


You can also divide 
each term by the GCF. 
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ABS lu diy 2 | Determining the GCF of Algebraic Expressions 
Find the GCF of each expression. 


6a°b? + 8a°b’c 
SOLUTION 


Write the prime factorization for both terms. 


6b? =2-3-a-a-b-ebeb 8a-b’-c =2+2-2-aea-b-bec 


Find all factors that are common to both terms. 


Each term has one factor of 2, two factors of a and two factors of b, so the 
GCF of 6a*b* and 8a’b’c is2+a-ea+bh+b = 2a’b’. 


Bide — 12c8dte 


SOLUTION 

8cd’e = 2s crd-d 
oo elie ANG 
The GCF is 4c*d’e. 


Finding the GCF of a polynomial allows you to factor it and to write the 
polynomial as a product of factors instead of the sum or difference of 
monomials. 


Factoring a polynomial is the inverse of the Distributive Property. Using the 
Distributive Property will “undo” the factoring of the GCF. 


= Example J Factoring a Polynomial 


Factor each polynomial completely. 


6x3 + 8x? — 2x 


SOLUTION 
Find the GCF of the terms. The GCF is 2x. 


Write each term of the polynomial with the GCF as a factor. 
6x? + 8x — 2x = 2x + 3x? + 2x 4x — 2x» 1 

2x(3x° + 4x — 1) 

Check 

2x (3x? + 4x — 1) 

2x (3x°) + 2x(4x) — 2x(1) Use the Distributive Property. 
6x* + 8x? — 2x Multiply each term by the GCF. 


The factored polynomial is the same as the original polynomial. 


Caution 


To completely factor a 
polynomial, you must 
factor out the greatest 
common factor, not just 
a common factor. 


Math Reasoning 


Write Explain why 
you cannot reduce the 


fraction x, 


|b.) 9x4)? — Oxy 

SOLUTION 

The GCF of the polynomial is 9x‘y. 
Ixy? — 9x®y = Ixy y — Ox4y > x? 


The factored polynomial is 9x*y (y — x’). 


Fractions can be simplified if the numerator and denominator contain 
common factors. This is because the operations of multiplication and 
division undo each other. 


E E M ee er E 
numeric fractions: T and m or 2 

: . 4x _ 2x 8x _ 
algebraic fractions: D and ae 2x 


Notice that there is no addition or subtraction involved in the fractions 


above. Simplifying fractions with addition or subtraction in the numerator 


follows similar rules to adding or subtracting numeric fractions. A fraction 
can only be simplified if the numerator and the denominator have common 


factors. 


Example Simplifying Algebraic Fractions 


Simplify each expression. 


3p +3 


SOLUTION 


3p +3 

3 
_ 3(p +1) 
= g 


5x — 25x? 
E7 X l 
SOLUTION 


5x — 25x? 
5xy 

_ 8X1 — 5x) 

8X 


_1-—5x 
y 


Factor out the GCF. 


Simplify. 


Factor out the GCF. 


Simplify. 
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_ Math Reasoning AB ty S| Application: Finding the Height of an Object 


Verify Show that the The formula h = —16f + 72t + 12 can be used to represent the height of 
a ee an object that is launched into the air from 12 feet off the ground with an 
—2xy( + 3y’)? initial velocity of 72 feet/second. Rewrite the formula by factoring the right 


side using the GCF and making the ?’-term positive. 
SOLUTION 


The GCF of the monomials is 4. To keep the #-term positive, factor out 
—4. Soh = —4(47 —18t — 3). 


Lesson Practice 


End the prime factorization of each number. 


a. 100 b. 51 
Rind the GCF of each expression. 

c. 24m°nt + 32mn*p d. 5pPgr — 10pgr 
Pito each polynomial completely. 

e. 8P + 2P e f. 12x4y°z — 42x°y7 
Factor each expression completely. 

6x + 18 h 18x + 45x? 
f 6 í 9x 


i. The formula h = —16¢ + 602 + 4 can be used to find the height of an 

ie object that is launched into the air from 4 feet off the ground with an 

initial velocity of 60 feet/second. Rewrite the formula by factoring the 
right side of the equation using the GCF and making the f-term positive. 


Practice Distributed and Integrated 


Solve each equation for the variable indicated. 


2 a+3 


: =cfora 
29 b 


e 6=hj+k forj 


Draw a graph that represents each situation. 


n 3. A tomato plant grows taller at a steady pace. 


7 4. A tomato plant grows at a slow pace, and then grows rapidly with more sun and 
4 water. 


; 5. A tomato plant grows slowly at first, remains a constant height during a dry spell, 
and then grows rapidly with more sun and water. 


Find each unit rate. 
6 Thirty textbooks weigh 144 pounds. a Doug makes $43.45 in 5.5 hours. 
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8. 
(37) 
*10. 
(38) 


*11. 


(38) 


20 


(37) 


*21. 


(35) 


22. 


(33) 


*23. 
(32) 


Write 2 x 10° in standard notation. 9, Solve = = —. 
(31) 3. 21 


Find the prime factorization of 140. 


Multiple Choice Which of the following expressions is the correct simplification 
10x +5 
of ———? 


A 2x+5 B 2x+1 C 10x+1 D 5x 


(Free Fall) The function h = 40 — 16¢ can be used to find the height of an object 

as it falls to the ground after being dropped from 40 feet in the air. Rewrite the 
equation by factoring the right side. 

Write Explain how the Distributive Property and factoring a polynomial are related. 


6(x — 1) 


Generalize Explain why the algebraic fraction can be reduced, and why 


the fraction © = L cannot be reduced. 


. (Biology ) The approximate diameter of a DNA helix is 0.000000002 meters. 


Write this number in scientific notation. 


. Measurement A nanosecond is one-billionth of a second. Write this number in 


scientific notation. 


; Write 78,000,000 in scientific notation. 


; Geometry A square has side length 6.04 x 10~° meters. What is its area? 


The triangles are similar. Find the missing length. 


12 
| 


x 12 


Multi-Step An adult brain weighs about 3 pounds. 
a. There are about 100 billion brain cells in the brain. Write this number in 
scientific notation. 


b. Divide the weight of an adult brain by the number of cells and find how many 
pounds one brain cell weighs. Write the answer in scientific notation. 


Analyze Find the x- and y-intercepts for y = 12x and explain how they relate to the 
graph of the equation. 


The math club has a carwash to raise money. Out of the first 40 vehicles, 
22 are SUVs and 18 are cars. What are the odds against the next one being a car? 


Justify Explain why the statement 37° = —6 is false. 
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24. Analysis A bookstore wants to show the number of different types of books that 
vere sold ona given day. Why is this graph misleading? 


Number of Books Sold 


Number of Books 
3 


Literature Sports Fiction Cooking Other 
Type of Book 


*25. Determine if the sequence $, 2, 1, a ... is an arithmetic sequence. If yes, find the 
09 common difference and the next two terms. 


26. Multiple Choice Which equation is in standard form? 
C? A y—6=3(x+4) B y= -—6x + 13 


C 10y = 12y +25 D 9x + lly = 65 


27. How is the value 30 represented in a stem-and-leaf plot? 


28. Barton Springs Pool charges $2 a visit plus a membership fee of $20.90 
°°) + month. Blue Danube Pool charges $2.95 a visit, with no membership fee. At what 
number of visits per month will the total fees for each pool be the same? 


9. (Stock Market )On a day of heavy trading, one share of ABC Industries’ stock 


oe originally decreased by $5 only to increase later in the day by twice the original 
value. The stock ended the day at $43 a share. What was the starting price of 
one share? 


30. Multi-Step The table shows the total number of shrubs a gardener planted after 
” each half hour. 


Time (hr) 0.5 1 1.5 2 
Number of Shrubs 1 3 7 8 


a. Plot this data on a coordinate grid. 
b. Determine if the graph is a function. Explain. 


c. Predict Can you predict the number of shrubs the gardener will plant 
in 3 hours? Why or why not? 
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Rational Expressions 


Warm Up 1. Vocabulary The set of numbers includes all rational and 
’ irrational numbers. 
Simplify. 
3,2 a 
Z 3x°y (4x°y xy) 
mn(2x — 3my + 5ny) 


4 5x — 25x? 
(38) 5x 


3 Factor. 3a°b* — 6a*b + 12ab 


New Concepts A rational expression is an expression with a variable in the denominator. 
Rational expressions can be treated just like fractions. As with fractions, the 
Math Reasoning denominator cannot equal zero. Therefore, any value of the variable that 


Write Why isn’t division makes the denominator equal to zero is not permitted. 


by zeroallgwed? Variables stand for unknown real numbers. So, all properties that apply to 
real numbers also apply to rational expressions. The Distributive Property 
can be used to simplify rational expressions. 


Example 1] Distributing Over Addition 


2/52 3y 
: we XIX Mg 
Simplify a + a 
SOLUTION 
Cre Sy 
| TE | 
Hint yi Vv 
ipliyi A x x? 3y° . x? erate 
When multiplying =(S->]+I5° Multiply > by each term inside the parentheses. 
powers, add the y yY y m y 
exponents. When — 
dividing powers, subtract xí 3x-y . . 
the exponents. =e ae Simplify. 
y ym 


4 3x? 
Stay Om #0 


Online Connection Note that y + 0 and m + 0 because either value would make the 
w m denominator equal to zero. 
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_ Math Reasoning 
Justify Why can the 


final expression not be 
simplified further? 
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ABS lus 2| Distributing Over Subtraction 


Simplify a z 2mp’). 


SOLUTION 
m| apx 444 
z mk — 2mp) 
š 2 444 

E iad A Distribute =. 

zmk Z 

2 54 

-—- MP .z40,k#0,m+0 Simplify. 

z 


Note that z # 0, k #0, and m + 0 because any of those values would 
make a denominator equal to zero. Although there is not an m in the 
denominator of the final expression, there is one in the denominator of the 
original expression; that is why m + 0. 


When simplifying an expression with negative exponents, the final expression 
should not have negative exponents. 


= Example H Simplifying with Negative Exponents 


Simplify each expression. 
efa a 
d>\ d b 


SOLUTION 


3. f3 g 
_ ue a B Hr Distribute = 


= Product Property of Exponents 


bdt, 


s200 — 


d+0,b#0,f#0 Simplify. 


-n istri n” 
SSS q mm Distribute m` 


= + Simplify. 


= + —;¢ £0,mF0,n#0,p #0 Simplify. 
mnp 


Hint 


When a variable has no 
exponent, it is implied 
that the exponent is 1. 
Any variable or number 
raised to the 0 power 
equals 1. 


Hint 


The formula for the area 
of a trapezoid is 


‘em Thl, + b). 


Simplify each expression. 


ab | axb 
Pap + 2bx — 4) 


SOLUTION 


ab | axb 4 
A 


= Example H Application: Furniture 


j 


A tabletop that is in the shape of a trapezoid has height E 


hel dy 4| Distributing Over Multiple Operations 


= Aa Z GE y A 208 20% — ab 4 Distribute a 
CSG c Cee e 
272 2 
= aoe + ai = wo, c#0 Simplify. 
c c 
g'h| g°xh aa, 9 
n 7 — 2h'x FJa 
SOLUTION 
2 —2 
ghj gxh ae, 
A | 
exh? 2hx'g  9g'h PoR g’h 
=F “>p + JT Distribute Fa 
2 2hg? a 
= u £ Simplify. 


r , and bases 


— and — da . The area of the tabletop is represented by the expression 
E 


we 7 (2 + a), Simplify the expression. 
SOLUTION 
efi o 
2b e 
ach? , ac+da ae 
= The he Distribute. 
abc , acd 
= —_ + — Multiply. 
2be i 2b fiii 
ab. ad TEA 
= —— lify. 
5) + The Simplify 
The area of the tabletop can be represented by the simplified expression 
ab, ad 
2 2bc 
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Lesson Practice —— 


Simplify each expression. 
lS + + 


(er) q P w 
qpe 
x2) Z\ t 
Math Reasoning oe q 
2f 3-3 
Generalize For problem c J J 9m? 
f, which variable in the (Ex3) M =z k 
numerator cannot equal 2 2 
zero? Explain. d. n-[v?cb Api 
(Ex3) Z \ nv! 
a pom 2 
(Ex4) d*\ d d° 
zx |zd?x 2 
P z y Pe | 
g. A rectangular canvas is to be painted. The area of the canvas 
(Ex 5) 3 a 2 
with length = + A ) and width i is represented by the expression 
vy tr z4 3 lify th i 
a J F T Simplify the expression. 


Practice Distributed and Integrated 


Solve each equation. Check your answer. 


1. 4(y +3) = -18 2. x—4+2x= 14 

(26) 2 (26) 

3. True or False: The set of integers is closed under division. If false, give a 
counterexample. 


Translate words into algebraic expressions. 


4. the sum of a and 3 5. 2.5 more than k 
(17) (17) 
P 3 less than x D 2 more than the product of 3 and y 
ie 4 98 
*8. Simplify LE + =i 


AN *9. Write Why isn’t division by zero allowed? 
—2 


*10, Justify Simplify “—(2x~4 + n~°) and explain each step. 
n 


-1 


-2 -3,-1 
4 ; : ae E SIS S 4 
11. Multiple Choice Simplify p | = + 4) 
—5,-1 —5,-1 —2 
À 4gs p ES 4gs 
bt b b> 
gags 1, 4s 
C + 
b b> bg? beg? 
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*12. 
(39) 


"13: 


"a 


A 15. 


(38) 


16. 


(36) 


17. 


(38) 


@*18. 


(38) 


*19. 


(36) 


*20. 


(35) 


*21. 


(35) 


22. 


(34) 


t 4 5 


Simplify the expression Fw — | 
w P 


Find the prime factorization of 918. 


Error Analysis Two students factor the polynomial 16x*y*z + 28x*y*z? + 4x°y’z as 
” shown below. Which student is correct? Explain the error. 


Student A Student B 
4x3 y°z(4x + Ty’z) Ax*y°2(4x + Ty’z + 1) 


Geometry The area of a rectangle is represented by the polynomial 6a*b + 15ab. 
Find two factors that could be used to represent the length and width of the 
rectangle. 


Multiple Choice Complete the following statement: The side lengths of similar 
figures 
A must be cougnet B cannot be congruent 


C are in proportion D must be whole numbers 


Multi-Step Use the expression 24x7y* + 18xy + 6xy. 
a. What is the GCF of the polynomial? 


b. Use the GCF to factor the polynomial completely. 


Probability The probability that a point selected at random is in the shaded 


z ; ; : area of shaded rectangle 
region of the figure is represented by the fraction S2 amt rans". Find the 
area of entire rectangle ` 


probability. Write your answer in simplest form. 


x+4 


15 


Analyze In order to double the volume of water in a fish tank, is it necessary 
to double the length, width, and height of the tank? If yes, explain why. If no, 
explain how to double the volume of water. 


Graph 27x + 9y = 54 using the x- and y-intercepts. 


For a fundraiser, the science club sold posters for $5 and mugs 
for $8. The equation 5x + 8y = 480 shows that they made $480. Find the 
x- and y-intercepts. 


(Entertainment) A contestant is in the bonus round of a game show where 
she can win $1500 for answering the first question correctly and then an 
additional $500 for each correct response to each of the next five questions. 
If she answers all of the questions correctly, how much money will she 
receive when she answers the sixth question? 
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23. 
(37) 


24. 


Write 0.00608 in scientific notation. 


Error Analysis Two students write 1.32 x 107% in standard form. Which student is 


7) . 
correct? Explain the error. 


25. 
(31) 
26. 


27. 


28. 
25) 


29. 


(27) 


30. 
(30) 
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Student A Student B 
0.00000132 0.0000132 


Verify Show that 45 i is the solution to -t = =. 


25-2 


Evaluate the expression if x = 3, y = 4, and z = — 


Analyze The odds of winning a CD in a raffle are 3:7. Explain how to find the 
’ probability of not winning a CD. 


(Stamp Collecting ) (Stamp Collecting ) The table shows some collectible stamps with their estimated 
values. Explain whether the ordered pairs, such as (2, $2) and (2, $3), will be a 
function. 


Number Stamp Value (low) | Value (high) 
1 11¢ President Hayes (1931) $2 $4 
2 14¢ American Indian (1931) $2 $3 
3 4¢ President Taft (1930) $1 $3 
4 1¢ Benjamin Franklin (1911) $5 $50 
(Salaries ) In an interview with a potential employee, an Salaries 
employer shows a line graph displaying the average salary 30,000 
of employees over several years. Explain why the graph is 28,000 
potentially misleading and why the employer might have 
shown this graph. 26,000 
24,000 
22,000 


2000 2001 2002 2003 2004 2005 


Formulate Write a rule for the table in function notation. 


g 2 4 6 8 10 
f(g) | 1.5 2.5 3.5 4.5 5.5 
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JHN YH GH LVGIUGLIY LAPIS sSIVIIS 
Using the Power Property of Exponents 


1. Vocabulary The 
” base of a power is used as a factor. 
Simplify. 

2. 4 2:3 4,4 

2. (xy) (Sx y") 

4. (—3)? — 3° 


ay) 
3; Compare: 4 + V36 © —(-3)?+ V25. Use >, <, or =. 


24x38 
(32) 36x°y3 


New Concepts Previous lessons have explored expressions involving exponents. Several rules 


Hint 


Write in a 1 if there is no 
exponent for variables or 
numbers. For example, 
4=4'andx=x'. 


Math Reasoning 


Generalize Use the 
meaning of powers and 
exponents to explain 
why (a°)? = a. 


Online Connection 
www.SaxonMathResources.com 


and definitions have been developed. 


xl = 1 x” ex! = xen 
= 1 
y =o ISS 
X 
m 
X m—n 
x? x 


There is another property of exponents that involves raising a power to 
a power. 


Raising a Power to a Power 


Exploration 


This Exploration shows how to raise a power to a power. 


The expression (24)? means to use 2‘ as a factor three times. 
(29° = 24.24.24 = 22 


Simplify. 


(3)° (4°)° (77)' 


Are there any patterns? What conclusions can you draw from the 
patterns? 


. 3 . 
The expression (a°)? means to use a’ as a factor three times. 


2 2 6 


(PV =a-a+ae=a 


Simplify. 
(a) 
(a9) 


(b9)? 


to a power. 
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is the number that tells how many times the 


Using the results from a through g above, write a rule for raising a power 


Math Reasoning 


Write Explain the 
difference between 
the expression x” + x” 
and (x™)". 
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The pattern in the Exploration leads to the Power of a Power Property. 


Power of a Power Property 


If m and n are real numbers and x # 0, then 


aa i = x 


Example 1 | Simplifying a Power of a Power 


Simplify each expression. 


(2) (a‘)° 


SOLUTION SOLUTION 
(23)? Cae 
= = 3 

= 36 axe il 


The Power of a Power Property and the Product Property of Exponents can 
be used together to formulate a rule for the power of a product. Look at the 
expression (5x)*. The outer exponent of 3 means to use everything inside the 


parentheses as a factor three times, or to multiply 5x° three times. 
(5x2)? = 5x2 + 5x? + 5x? 


= (5.5.5) (2.x e xX) = 5 e xi = 125x. 


This pattern is summarized in the Power of a Product Property. 


Power of a Product Property 


If mis a real number with x # 0 and y # 0, then 
(xy) m = cy 


ee 2 | Simplifying a Power of a Product 


Simplify each expression. 


(7a*b*)3 (ay) 


SOLUTION SOLUTION 
(7a*b°)? (—2y*) 3 
= P 7 a e b5? = (—2); n y” 
= 343b" = —8y” 
= Example Ey Application: Interior Design 
A square family room is being measured for carpeting. 2x ft 
If the length of one side of the room is 2x feet, what is 
the area of the room? 2x ft 
SOLUTION 


The area is (2x)? = 4x” square feet. 


2x ft 


Math Reasoning 


Justify Is 5(x?)? 
equivalent to (5x?)*? 
Justify your answer. 


Power of a Quotient Property 


If x and y are any nonzero real numbers and m is an integer, then 


xX m x” 
(5) =>" 


Example Simplifying a Power of a Quotient 


Simplify each expression. 


(=) © (=) 

5 (b.) 3y? 

SOLUTION SOLUTION 

2x\? —x i 

(| 3y? 

_ 22x? (—1)*(x?)4 
5 = BYO 

_ Ax ak 

“25 ~ 81y”? 


The rules for exponents apply to many expressions with powers. When 
simplifying expressions, be sure to follow the order of operations. 


Example [5] Simplifying Expressions with Powers 


Simplify each expression. 


(4x?) (2x°y)? (a oT 


SOLUTION SOLUTION 
(4xy*)"(2x*y)? (—5x7) (3x7) 
= (FX) (Zx) = (—5°x ~) (34x4) 
= (16x’y*)(4x°y’) = (25x™*)(81x4y’) 
= 64x7 = 2025x" 

= 2025)" 


Lesson Practice 


Simplify each expression. 


(Es) aT m Cj 
42 -2/9 274 
PE (man) ods (9ab~)“(2a°b*) 
(22") f. =x)" 
(Ex) 4 (Ex4) (77) 


g. A shipping container is in the shape of a cube with a side length of 
‘***) 3 inches. What is the volume of the container? 


Lesson 40 251 


Practice Distributed and Integrated 


Solve each proportion. 
3 _—24 —4 2 5 _ 1.25 


ay) 12 m ap 0.8 x-1 6) 12` k 


4. True or False: All whole numbers are integers. If false, give a counterexample. 


“5, Simplify (4*)° using exponents. 


“6. Multiple Choice Which expression simplifies to —24x*y*? 
A (—2x"y)*(6y) B —2(x°y)*(6y) 


C —(2x’y)*(6y) D (—2xy)'(3) 


. t e e? r? 
D Simplify fe + 2). 


“8. (Cooking ) (Cooking ) Use the formula A = zr’ for the area of a circle. A 6-inch pizza covers 
“an area of (6)? = 367 square inches. What happens to the area of the pizza if 
you double the radius and make a 12-inch pizza? 


*9. Verify Is the statement (a + b)” = a" + b” true? Verify your answer with a numeric 
a example. 


“10, Generalize When do you know to add exponents and when to multiply exponents? 


11, (Painting) A rectangular top on a bench is to be painted. 
wd {4 d + =, Simplify. 
wo d 


Its area is 


a 2) 


12. Simplify a T T| 


(39) 


2 2 
13. Geometry The equation of an ellipse is oe + 2E = 1. To enlarge the ellipse, the 
g w 


5 5 
left side is multiplied by =. This expression is Hj 
w w g 


rt 
14. The trim around a window has a total length of a ze + 2ty — 3) 
ea a. Simplify the expression. k 


b. Identify the variables that cannot equal zero. 


*15. Find the GCF of 4xy?z* — 2x°y3z* + 6x3y*z 


(38) 


é as shown below. 


16. Error Analysis Two students are simplifying the fraction = E 
C? Which student is correct? Explain the error. 


Student A Student B 
2 
3x—6 _3(x-2) _x-2 Bxe-6_x-6_. 4 
9 2 3 x 2 
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“17. 


18. 


(24) 


19. 


(25) 


20. 


(27) 


Shipping ) A shipping container is in the shape of a rectangular box that has 
ya length of 10x + 15 units, a width of 5x units, and a height of 2 units. 
a. Write an expression that can be used to find the volume of the box. 


b. Factor the expression completely. 
0.78 of 250 is what number? 
Give the domain and range of {(4, 9); (4, 7); (2, 4); (5, 12); (9, 4)}. 


The heights of 8 trees were 250, 190, 225, 205, 180, 240, 210, and 220 feet. How 
could a misleading graph make you think the trees are all very similar in size? 
a. Make a bar graph of the data using a broken axis. 


b. Make a bar graph of the data using large increments. 


c. Compare the two graphs. 


21. Justify Without changing the number to standard form, explain how you can tell 


(37) 


"22. 


(37) 


23. 


(37) 


24. 


(36) 


*25. 


(35) 


26. 


(34) 


27. 


(33) 


28. 


(22) 


2 29. 


(31) 


30. 


(32) 


that —10 < 1 x 107. 


1.6 x 107 
Multiple Choice What is 64x10 


A 2.5 x 104 B 0.25 x 10° C 2.5 x 10° D 4x 10° 


in scientific notation? 


(Astronomy ) The diameter of the moon is approximately 3,480,000 meters. 
Write this distance in scientific notation. 


The rectangles below are similar. Find the missing length. 


120 x 


sÇ eS a 


(Drama) The cost of presenting a play was $110. Each ticket was sold for $5.50. 
The equation 11x — 2y = 110 shows how much money was made after ticket sales. 
Graph this equation using the intercepts. 


Justify Is the sequence 0.2, 2, 20, 200, ... an arithmetic sequence? Justify your 
answer. 


There are 2 yellow stickers and 4 purple stickers. Make a tree diagram showing all 
possible outcomes of drawing two stickers. How many possible ways are there to 
draw a purple sticker, keep it, and then draw another purple sticker? 


In a stem-and-leaf plot, which digit of the number 65 would be a leaf? 
Measurement How many inches are there in 18 yards? 


Analyze The rule negative exponents states that for every nonzero 
number x, x” =— L, Explain why the base, x, cannot be zero. 
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4 | Using Deductive and Inductive Reasoning 
/ 


| 


There are two basic kinds of reasoning: deductive and inductive. 

A araisa ethe Deductive reasoning bases a conclusion on laws or rules. Inductive reasoning 
I I . i 

foundation for an bases a conclusion on an observed pattern. Both types of reasoning can be 


argument. It is used used to support or justify conclusions. 
as evidence for 


the conclusion. A All fruit have seeds. An apple is a fruit. 
conclusion is an opinion 
or decision that logically The two statements form an argument. The first statement is the premise, 


ian es and the second statement is the conclusion. In deductive reasoning, if the 
argument is solid, the conclusion is guaranteed. In inductive reasoning, 
if the argument is solid, the conclusion is supported but not guaranteed. 
Consider the following examples: 


tT adel 


Math Language 


Daryl Aliya 
According to Newton’s First In the past, I’ve noticed that 
Law, every object will remain in every time I kick a soccer ball, 
uniform motion ina straight line | it travels forward at a constant 
unless compelled to change its speed until it hits the wall. The 
state by the action of an external next time I kick a ball, it will 
force. So, if I kick a ball, it will keep going until it hits the wall. 
travel forward at a constant 
speed until it hits the wall. 


Daryl’s reasoning is deductive because it is based on his knowledge of 
Newton’s First Law of Motion. Aliya reasons inductively, basing her 
conclusions on her observations. 


Identify the type of reasoning used. Explain your answer. 


1. Premise: A student has earned a score of 100 on the last five math tests. 
Conclusion: The student will earn a score of 100 on the next math test. 


2. Premise: The measures of three angles of a rectangle are all 90°. 
Conclusion: The measure of the fourth angle is 90°. 


3. Premise: A number pattern begins with 3, 5, 7, 9, 11, .... 
Conclusion: The next number in the pattern will be 13. 


Each premise and conclusion above can be written as one sentence. For 

pe instance, the second set could be restated as, “If the measures of three 

ùj DARBE angles of a rectangle are all 90°, then the measure of the fourth angle 

R IS Online Connection is 90°.” This is called a conditional statement. A conditional statement is a 
eenean, logical statement that can be written in “if-then” form. 


A W 


A conditional statement is made up of two parts: a hypothesis and a 
7 conclusion. The hypothesis is the condition. It follows the word “if.” 
If a conditional statement ee ; ië 35 _ 
is true and you apply it The conclusion is the judgment. It follows the word “then.” A conditional 


to a situation in which statement can either be true or false. 
the hypothesis is true, 

then you can state that 

the conclusion is true by 


Hint 


deductive reasoning. 


aN Write Use the given hypothesis to write a true or false conditional statement. 
4. Write a true conditional statement: If you stay in the sun too long, .... 


5. Write a true conditional statement: If a student has a temperature 
higher than 101 degrees, .... 


6. Write a false conditional statement: If a number is divisible by 5, .... 


The statement “Ifa figure has four sides, then it is a square” is false. It is 
not true because a rectangle has four sides, but a rectangle is not a square. 
An example that contradicts a statement is called a counterexample. One 
counterexample is sufficient to show that a statement is false. 


Provide a counterexample for each statement. 
7. The sum of a positive number and a negative number is negative. 


8. If a student is a teenager, then she is 14 years old. 


Investigation Practice 


Identify the type of reasoning used. Explain your answer. 


a. My friend has an allergic reaction when he eats peanuts. 
b. Ifa driver sees a red light, she should stop. 


Use the given hypothesis to write a true or false conditional statement. 


c. Write a true conditional statement: If it rains today, .... 
d. Write a false conditional statement: If x = 2, .... 


Use the diagram to write a counterexample for each statement. 


Animals 


e. Ifan animal is a cat, then it is Siamese. 


f. All female cats are Siamese. 


Investigation 4 


255 


| Warm Up 


1. Vocabulary A___——_(/iteral, linear) equation is an equation whose 
graph is a straight line. 


Z Find the range of the function /(x) = 2x + 3 for the domain {0, 1, 2}. 
Name the quadrant on the coordinate plane in which the following 
points are located: 


3. (3, —5) 4(—3)=5) 5 (—5, 3) 


(20) (20) (20) 


New Concepts A rate of change is a ratio that compares the change in one quantity with the 


Hint 


You can use any two 
points on the line to 
determine the rate of 
change. 


Za 
cS Online Connection D 
m 


www.SaxonMathResources.co 
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change in another. For example, the speed of a car is a rate of change that 
compares the distance and the time traveled. 


SOOO Y Analyzing a Graph 


Arvand leaves his house and jogs to Cory’s 


house. Later they walk to a local pizza E 2 
shop. The graph shows the distance Arvand g : 
traveled between the time he left home and 2 

when he arrived at the pizza shop. 0 


4 8 12 16 20 
(a. ) When was Arvand traveling the Time (min) 


fastest? 


How long was Arvand at Cory’s house? How can you tell? 


Compare the graph during the times Arvand was jogging to Cory’s 
and when they were walking to the pizza shop. 


Determining Rate of Change from a Graph 


A car travels on a highway at a constant speed. 


The graph shows the relationship between the E 400 (2, 120) 
distance traveled and the time traveled. Find the 8 i 
rate of change. 3 (1, 60) 

9 20 


SOLUTION Choose two points on the graph and 
find the ratio of the change in distance to the l 2 


change in time. Time (hours) 
change in distance _ 120 — 60 


change in time 2-1 
= 60 


| The rate of change is 60 miles per hour. 


= Example f} Determining Rate of Change from a Table 


A shop charges a fee for renting kayaks. What is the rate of change for the 
rental fees? 


Time (hours) 2 4 6 8 
Cost $32.50 | $60.50 | $88.50 | $116.50 
Math Reasoning SOLUTION Notice that the costs increase the same amount every 2 hours. 
; Choose two sets of values from the table to find the ratio of the change in 
Predict The rate of ae 
change is $14 per hour. cost to the change in time. 
How much would it : 
cost to rent a kayak for change in cost = 60.5 — 32.5 = 28 
10 hours? change in time 4-2 2 


The rate of change is $14 per hour. 


Slope of a Line 


The slope of a line is a rate of change. 
It is equal to the ratio of the vertical 
change (rise) to the horizontal change (run). 


rise 


slope = ati 


= Example $} Determining Slope from a Graph 


Find the slope of each line. 


SOLUTION Find the ratio of the SOLUTION Find the ratio of 


rise to the run. the rise to the run. 
_ rise 2 _ rise  —9 
slope = Tun ~ 4 slope = Tun a 
ai =-3 
2 
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A line with a positive slope rises from left to right. A line with a negative 
slope falls from left to right. There are two other cases to consider: horizontal 
and vertical lines. 


Horizontal and Vertical Lines 


The graph of the equation y = c, where cis a AY 
constant, is a horizontal line. The slope of a horizontal 
horizontal line is 0. 


vertical 


The graph of the equation x = c, where c is 
a constant, is a vertical line. The slope of a F 
vertical line is undefined. 


—4 
S Example 4 Graphing Horizontal and Vertical Lines 
Find the slope of the Find the slope of the vertical 
horizontal line. line. 
RI 


—8 j=4 
=4 
8 
SOLUTION Find the ratio of the SOLUTION Find the ratio of the 
rise to the run. rise to the run. 
_ rise 4-4 _ rise 8—4 
slope = Tun ~ 6_2 slope = Tun => 
_ 9 -4 
4 0 


The slope is 0 because 0 divided by The slope is undefined because any 
any nonzero number is 0. number divided by 0 is undefined. 


= Example H Application: Cooking 


The graph and table show the relationship between the number of servings 
a salsa recipe makes and the ounces of black beans used to make this recipe. 


Servings 4 | 6 |1018 45 


Black Beans 10l15l25]l4s5 
(0z) 


Use the table or graph to find the slope 
of the line. 


Black Beans (oz) 
N 
uo 


oa 


2 6 10 14 18 
Number of Servings 


258 Saxon Algebra 1 


Hint 


Notice that the value 

of the rate of change is 
equal to the slope of the 
line. 


SOLUTION Find the ratio of the change in amount of beans to the change 
in servings. 


change in amount of beans 15-10 _ 5 


change in servings 6—4 2 
The slope is 2. 


What does the rate of change mean in this example? 
SOLUTION Explain how the variables are related in this ratio. 


For every 5 ounces of black beans, 2 servings of salsa can be made. 


Lesson Practice 
ott Use the graph to find the rate of change. 


Drum Kicks 


Measure 


iz b. Use the table to find the rate of change. 


Miles 3 5 7 9 
Feet | 15,840 | 26,400 | 36,960 | 47,520 
Find the slope of each line. 
c. : 
(Ex 3) (Ex 3) 


nf} Find the slope of the horizontal line that passes through the points 
™? (5,3) and (8, 3). 


f. Find the slope of the vertical line that passes through the points (6, 5) 


(Ex 4) 


and (6, 10). 
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The table shows the number of times Iliana kicked her bass drum 
during each measure in a song. 


18 
Measure 1;,2)3)4 16 
Drum Kicks | 4 | 8 | 12] 16 - 


g. Use the table or graph to find the 


Drum Kicks 
3 


Œ~ Slope of the line. 6 
4 
h. What does the rate of change mean 2 
oh aia blem? 3 
1n this problem: 1 2 3 4 5 
Measure 


Practice Distributed and Integrated 


Solve each equation. Check your answer. 


As —2(b+ 5) = —6 Zs 4(y+1)=-8 
3 3 

= J 2m + 8 

Find the slope of the line. 

*4, line a *5, line b 

(41) (41) 

*6. line c *7. line d 

(41) (41) 


& Write 110,400 in scientific notation. 


*9, Multiple Choice Which of the following expressions is the GCF of 
C9 Aspe + 30abc? 
A 15a’bc? B 5ebe C 3b D 15a*b*c3 


10. Verify Is 2x(5x° + 6x? —3x) completely factored? Explain why or why not. If no, 
factor the polynomial completely. 


*11, The graph shows the amount of money Siobhan has in her bank account 
(41) : : : . 
over time. What is the rate of change in her balance over time? 


1800 
1600 


Balance 
an 
(jo) 
O 
jo) 


01234567 
Time (yr) 


*12. Analyze At some point on Mindy’s mountain climbing trip, a graph relating her 
distance up the mountain over her climbing time shows a line with a negative 


slope. Why might this be? 
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13. Simplify (b°)5 using exponents. 


14. Error Analysis Two students simplify the expression (—2x7)5 as shown below. Which 
student is correct? Explain the error. 


Student A Student B 
(—2x7)° = —10x?5 (—2x7)* = —32x* 


G15. Geometry Use the formula A = s° to find the area of the square. 


4xy 


4xy 


16. Multi-Step There are 10 millimeters in a centimeter. Therefore, there are 10° cubic 
@% inillimeters in one cubic centimeter. 
a. There are 10° centimeters in a meter. How many cubic centimeters are in 
one cubic meter? 


b. How many cubic millimeters are in one cubic meter? 


17. (Packing ) The sides of a box in the shape of a cube are 5ab inches long. What is the 
“”’ volume of the box? 


Simplify 
jr fsr P rt | tg" rh 
=> 19. = . 
ae PN E Tan I B9 gSh\Ph > gr? 


*20. (Woodworking) (Woodworking ) You are making furniture for a miniature dollhouse with a scale of 
°° Tin.:12in. If an actual chair measures 3 feet high, what will be the height of the 
chair in the dollhouse? 


21. Find the x- and y-intercepts on the graph. 


T 22. Measurement The formula F = 2C + 32 calculates the number of degrees 
C” Fahrenheit from the degrees Celcius. Write this formula in standard form. 


23. Write a recursive formula for the arithmetic sequence 8, 19, 30, 41,.... Then find 
C% the next two terms of the sequence. 


AN 24. Write Explain the difference between dependent and independent events. 
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25. 
(31) 


26. 


(25) 


(Cooking ) To make two batches of cookies, Ralph needs 4 cup molasses. How many 
cups would he need to make 6 batches of cookies? 


(Painting) It will cost $2.50 per square foot to paint the walls of a storage shed. 
Write a rule in function notation to describe the cost of painting x square feet of 
outside wall space. 


27. The two parabolas have the same shape but different orientations. Determine 


(25) 


28. 


(16) 


29. 


(28) 


30. 


(23) 
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whether each parabola is a function. 


y y- 
Parabola B 
x x 


Parabola A 


Multi-Step A physicist wants to find the kinetic energy of a ball that has a mass of 
2.5 kg and travels a distance of 5.8 meters in 2.5 seconds. The formula for kinetic 
energy is Ex = im», where m is the mass of the object and v is the object’s velocity. 
The formula for velocity is v = 4 where d is distance traveled and ¢ is the amount 


of time. What are the velocity and the kinetic energy of the ball? 


Multi-Step Two cars travel the same distance. Car | travels at 50 mph and Car 2 at 
65 mph. If it takes Car 1 one more hour to travel than Car 2, how far did the cars 
travel? Remember, d = rt. 

a. Write an expression to represent the distance Car 2 travels. 


b. Write an expression to represent the distance Car | travels. 

c. Use these expressions to find the time Car 2 traveled. 

d. Use this information to determine the distance traveled. 

Multi-Step The length of a rectangle is 5 inches less than 3 times the width. 


The perimeter of the rectangle is 14 inches. Find the length and width of the 
rectangle. 
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LESSON Solving Percent Problems 


A Vocabulary Two equivalent ratios form a 


Solve the equation. 
2. 3x + 8 = 32 3. —6y — 7 =29 


(23) (23) 
4. A team’s ratio of wins to losses in football games is 5 to 4. If the team wins 


795 games, how many games did the team lose? 


5. The ratio of white marbles to black marbles is 7 to 10. There are 
136 marbles in the bag. How many marbles are white? 


New Concepts A percent is a ratio that compares a number to 100. For example, 50% is the 
. 50 
ratio 799: There are three components that form a percent statement: the 
whole is the total amount; the percent is a rate that quantifies an amount 
measured with respect to the whole; the percentage is a number that 
represents a percent of the whole. 


25% of 20 is 5. 


f |. 


Percent Whole Percentage 


If two of the components are known, then the third component can be 
determined. 


Example 1 | Using an Equation to Find a Percentage 


What number is 25% of 50? 

SOLUTION 

c = 0.25 +50 Change the percent to its decimal form. 
= 12:5 Multiply the percent by the whole. 

Check 25% is 2 or +. So, (+)(50) = 12.5. 

What number is 125% of 64? 

SOLUTION 

n= 1.25+ 64 Change the percent to its decimal form. 


= 80 Multiply the percent by the whole. 
=. Online Connection i] 
w m) | Check 125% is 12% or 2. So, ($) (64) = 80 


‘ww.SaxonMathResources.co! 
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Caution 


When setting up a 
proportion, make sure 
you know which is the 
part and which is the 
whole. 
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A percent statement can be set up as a proportion. One ratio compares the 
part of a quantity to the whole quantity. The other ratio is the percent rate 
written in the form of a ratio. 


part 
whole 


= percent rate 


For example, 10% of 50 is 5 can be written as a proportion. 
Part 


ae 


— 10 
Whole» 50 ~ 100 * Percent 


1 
100 
= Example H Using a Proportion 


What number is 125% of 48? 
SOLUTION 


Set up a proportion to find the percentage. 


c _ 125 ‘ f 

48 ~ 100 Write a proportion. 
6000 = 100c Cross multiply. 

60 =c Solve for c. 


60 is 125% of 48. 
Check 125% is 5. So, (Ž)(48) = 60. 
15 is what percent of 45? 


SOLUTION 


Set up a proportion to find the percent. 


E = an Write a proportion. 
45x =1500 Cross multiply. 

x = 33.3 Solve for x. 
15 is 335% of 45. 


Check 334% is 4. So, ($)(45) = 15. 


Example 3 | Application: Calculating Wages 


Ana receives $1153.84 in gross earnings every two weeks. However, 28.07% 
of the gross earnings is removed for taxes and other deductions. 


Using an equation, determine the net pay. 


Hint 


Gross earning is the 
amount of money earned 
by a worker before any 
deductions, like taxes, 
are taken out. Net pay is 
actual amount of money 
a worker receives after 
deductions. 


Math Reasoning 


Why is it necessary to 
determine the total 
amount earned first? 


SOLUTION First, find the total amount of money that will be deducted. Then 
subtract the deductions from the gross earnings to determine that net pay. 


28.07% + $1153.84 = d 
0.2807 « $1153.84 = d 
$323.88 = d 
Now $323.88 of deductions is subtracted from the gross earnings. 
(gross earnings) — (deductions) = (net pay) 


$1153.84 — $323.88 = $829.96 


The amount that Ana receives in net pay is $829.96. 


Check Use estimation. Since about 30% is deducted from about $1200, then 
she receives about 70% of $1200 in net pay. Use an equation to find 70% 
of $1200. 


(0.70)($1200) = $840 
$829.96 is a reasonable answer because $829.96 is about $840. 


Example Application: Finances 


Dominic earns $9.25 an hour working Division of Earnings 
part-time. The circle graph shows how he 10% 

divides his earnings. This month Dominic Charity 
has worked a total of 54 hours. 


50% 
Personal 
Spending 


Find the amount of Dominic’s earnings that 
will be put into savings this month. 


SOLUTION Find the total amount that Dominic earned this month. Then 
find 40% of the total amount earned. 

($9.25) (54) = $499.50 Multiply the rate by the hours. 

Dominic earned $499.50 this month. Now find 40% of $499.50 to determine 


how much money will be put into savings. Set up a proportion to find the 
percentage. 


c 40 ; : 
—— = —— Writ rtion. 
5499.50 ~ 100 rite a proportion 
40 - $499.50 = 100c Cross multiply. 
$19,980 _ 100c | 
100 = 100 Divide both sides by 100. 
$199.80 =c Solve for c. 


Dominic puts $199.80 into savings this month. 
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Lesson Practice ta 
a. What number is 35% of 70. 


(Ex1) 


7 b. What number is 150% of 24? 
c. Using a proportion, find 315% of 21. 
) 


(Ex2 


d. 59.5 is what percent of 17? 


(Ex2) 


e. (Fuel Economy) A driver who accelerates quickly and brakes heavily reduces 


9) his car’s fuel economy by as much as 33%. The car is supposed to get 
32 miles per gallon. Using an equation, find the actual fuel economy of 
the car. 


f. (Fund-Raising) A school raised $15,432 for a new computer lab. The 


ERA money will be allotted as follows: 50% for construction costs, 45% 
for technology purchases, and 5% for incidental expenses. Using a 
proportion, find the amount that will be spent on technology purchases. 


Practice Distributed and Integrated 


Solve each equation. Check your answer. 


1. 5d — 8 = 3 + 7d 2. 9 + 2.7t = —4.8t — 6 
(29) (29) 
Solve each equation for the indicated variable. 
3. Fadi for w 4. d= rt for t 
(29) 3 (29) 


D V 42 is between which two integers? 
6. What is 18% of 340? *7, What is 270% of 93? 
(42) (42) 


er AS 
3 Simplify (6mn’)’. 


É Multiple Choice What is 54% of 1200? 


l A 648 B 600 C 648 D 1254 


*10. Shoshannah researched gasoline prices and found that gas was 224% 
2 more expensive than it had been during the same week 5 years previously, when 
the average price of regular gasoline was $1.36 per gallon. What was the new price? 


NL, Write Explain how fractions, percentages, and decimals are all related. 


266 Saxon Algebra 1 


=d) 


12. 


13. 
(24) 


14. 


(32) 
15. 
( 


16, 


ba 


Multi-Step The graph shows the number of pitches thrown in each inning of a 
baseball game. 


Pitches Thrown per Inning 


30 
25 
15 
10 
5 
0 

1 2 3 4 5 6 7 


Inning 


a. Make a stem-and-leaf plot of the data. 


Pitches Thrown 
DS] 
=] 


b. Find the greatest and least number of pitches thrown during the game. 


(Wages) (Wages ) Maria earned $10.50 per hour working at an ice cream shop. She earned $147 
each week before taxes. Find the number of hours she worked each week. 


One megabyte holds 10° pieces of information and one terabyte holds 
10” pieces of information. A terabyte holds how many times more information 
than a megabyte? 


Verify For 6x + ty) = 44, is y = 88 — 24x? If the soulution for y is incorrect, give 


” the correct solution for y. 


(Pricing) (Pricing) A baker sells 2 pies for $5, 4 pies for $10, and 6 pies for $15. What is the 
” price of 14 pies? 
a. Create a table comparing the number of pies sold to the total cost. 


b. Illustrate the data using a graph. Does the graph show a function? 

c. Determine a rule for the function. 

d. Graph the function using a graphing calculator and determine the price of 
14 pies. 


How could a company use a line graph to make it appear as though they had a 


me larger profit? 


18. 
© and then end at Town C. On the way back, they decide to travel different roads for 


Multi-Step A family plans to take a road trip. They leave Town A, go to Town B, 


a change of scenery. 


= 
D 


a. What is the probability they took Road 1 and Road 4 on the way to Town C? 
b. What is the probability they will take Road 2 and Road 5 on the way back? 


Lesson 42 


267 


19. Generalize During the past 4 years you have grown 3 inches per year. 
a. Write a recursive formula that describes the sequence. 


b. If you were 52 inches tall 4 years ago, how tall are you now? 
c. Would you expect this pattern of growth to continue for a long time? Explain 


your reasoning. 


*20, Find the x- and y-intercepts on the graph. 


*21. Generalize A gerbil cage measures 24 inches by 10 inches by 18 inches. If you 
double the lengths of each side of the cage, how will this increase affect the 
volume of the cage? 


*22. Find the GCF of 14p°qr* — 28p’q’r". 
23. Verify Show that Ha = a) =0. 
(39) sO\ sr 


24. A grain of sand is approximately 0.002 meters in diameter. Write this 
! number in scientific notation. 


*25. Multiple Choice In the expression 
equal 0? 
Ap B g C s D n 


26. The graph represents the amount of gasoline in a car’s tank and the 
“ number of miles driven. What is the rate of change? 


3-f 22,3 9p : : 
a ef = — n), which variable cannot 
~ S sr 


Miles 
ol 
(=} 


012345 
Gallons 


27. Error Analysis Two students simplify the expression (3°)? as shown below. Which 
Œ student is correct? Explain the error. 


Student A Student B 
(ak = 342 = 38 (ea) = 94-2 = 98 
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*28. Find the rate of change from the graph. 


Miles 


Inches 


*29. Multi-Step A mountain resort charges a set fee for cabin rentals as well as for each 
’ day of snowboard rentals. 


Days of Cabin and 1 2 3 4 
Snowboard Rentals 
Cost $405 | $427 | $449 | $471 


a. What is the rate of change in the rental costs? 
b. What will the mountain resort charge for 7 days? 

A 30. Geometry A right triangle has side lengths 6 cm, 8 cm, and 10 cm. Use the shorter 
’ Teg as the base of the triangle and find the slope of the hypotenuse. Then use the 


longer leg as the base of the triangle and find the slope of the hypotenuse. Assume 
the slopes are positive. 
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| Warm Up 


ae Vocabulary The largest whole number that is a factor of two or more 


indicated numbers is the 


Simplify. 
36 32x" 4, Jx= 49x? 
(SB9) 48 (32) 48x’ (38) Tx 


Š Factor 3x? + 6x° completely. 


New Concepts Rational expressions are fractions with a variable in the denominator. Since 
division by 0 in mathematics is undefined, the denominator of a rational 


Caution 


Some students may 
mistakenly think that if 
the numerator equals 
zero, the fraction is 
undefined. Remind them 
that dividing zero by a 
nonzero number always 
results in a quotient 
equal to zero. 


Fe 
cS Online Connection 


www.SaxonMathResources.com 
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expression must not equal 0. 


(a. x+8 
4x 
SOLUTION 


denominator = 4x 


4x = 0 when x = 0 
2x+ 1 


x—4 


SOLUTION 


denominator = x — 4 
x — 4 = 0 when x = 4 

(x + 5)(x — 3) 
3x + 21 


SOLUTION 


denominator = 3x + 21 


3x + 21=0 
x+7=0 
x=-—7 


Example 1 | Determining When an Expression is Undefined 


Determine the values for which each rational expression is undefined. 


Start with the denominator. 


The expression is undefined at x = 0. 


Start with the denominator. 


The expression is undefined at x = 4. 


Start with the denominator. 
Find its zero value. 
Divide by 3. 


The expression is undefined at x = —7. 


Caution 


Determine values that 
cause the denominator 
to equal zero before the 
fraction is simplified. 


= Example By Simplifying Using a Common Factor 


Simplify each rational expression. Determine undefined values. 


54x +9 
a) Ty 


SOLUTION 


54x + 9 
4+x 
GCF = 9 
GCF = none 
4x49 _ 9(6x +1) 
4+x 44x 
9(6x + 1) 
4+x 


(3) 2x? — 10x 
Ax? + 6x 
SOLUTION 
GCF = 2x 
GCF = 2x 


2? = 10x _ 2x(x-— 5), 
4x°+6x  2x(2x + 3)’ 


1 
2x(x — 5) x-5 


2x(2x + 3) ~ 2x+3 


,x# —4 


„x 4—4 


x—5 3. 
apa a 
2x? — 14x 

J 4x —28 
SOLUTION 
GCF = 2x 
GCF =4 

2 2 —7 
Ox) = Max 2 PE) neg 
4x — 28 4(x — 7) 
1 
2x(x=7) 2x 
4(x=7) 4 
1 
1 
2x _ x 
A 2 
2 
Sie #7 


x$- 


Determine undefined values. 


Find the numerator’s GCF. 
Find the denominator’s GCF. 


Factor. 


Include undefined values in the answer. 


Find the numerator’s GCF. 
Find the denominator’s GCF. 


3 Factor. Determine undefined 


values. 


; x40 
Simplify by dividing out like 
monomials. 


Include undefined values in 
the answer. 


Find the numerator’s GCF. 
Find the denominator’s GCF. 


Factor. Determine undefined values. 


Simplify by dividing out like binomials. 


Simplify. 


Include undefined values in the answer. 
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Example 3] Application: Moving Objects 


The expression 3.5t + 0.77 represents the distance a moving object travels 
through time t. The expression 1.47 represents the distance the same object 
moves from rest with twice the acceleration. 
ne 35t + Oe 
Simplify ——— 
PE AP 
| Math Reasoning SOLUTION 
Analyze Determine 1.4? Identify the denominator. 
undenned value t40 Determine undefined values. 
or the rational, e ( ) 
expression =>, 3.5¢+0.72 0.7454 
What is its meaning -a = -a Factor the numerator. 
in the context of the At At 
problem? 0.7t(5 + t) 
== Factor the denominator. 
0.7t (2t) 
5+t : : 
= Simplify. 
77 piity. 


Lesson Practice 


Determine the values for which each rational expression is undefined. 
(Ex 1) 


16x —7 b 1+ 3x E ll-— x 
5x 'x+8 ` 6x — 42 
Simplify each rational expression. Determine undefined values. 
d 7x — 27 : 3x? — 3x 4x + 28 
o 5x 9x? + 15x 3x? + 21x 


A package is needed that uses the least amount of material to hold the greatest 
volume of product. A container in the shape of a right circular cylinder has a 
surface area of S = 2arh + 2m? and a volume of V = mi?h. 


2arh + 2a 


g. Simplify 
mh 


Practice Distributed and Integrated 


Evaluate each function for the given input value. 
1. f(x) = —2x for x = —5 2. h(x) = 3x — 1 forx =7 


(30) (30) 


Find the indicated term of each arithmetic sequence. 
_ _ me th 
3; dn = 16 + (n — 1)(—0.5), 15" term 


4. —8, —6, —4, —2, ..., 100" term 


(34) 
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Identify the values that make the rational expressions below undefined. 


E 25 £6 12 + 3x 

3) x + 10 (3) S—x 

7. What is 14% of 120? 8. What is 75% of 60? 
(42) (42) 


9. A school needs to raise $2700. A nearby store promises to donate twice the 
amount the students raise. How much money do the students need to raise? 


10. Ann-Marie has $2.55 in nickels and dimes. She has $1.80 in dimes. How many 
C% nickels does Ann-Marie have? 
a. Write an equation to represent the situation. 


b. How many nickels does she have? 


11. Error Analysis Two students use the diagram to determine whether the 
25) : i A P 5 r 
relation is a function. Which student is correct? Explain the error. 


Student A Student B 
{(3, 3), (4, 6), (6, 6), (10, 12)} {(3, 3), (4, 6), (6, 6), (10, 12)} 
The y-values are not all different; All the x-values are different, 
y equals 6 twice. So, it is not a so it is a function. 


function. 


\ 12. Write Explain how you can use a graph to tell whether a relation is a function. 


13. (Geography ) A map shows a 2.5-inch distance between Brownsville and Evanstown. 
” The scale on the map is | inch:25 miles. How far apart are the two towns? 


“ie. Multiple Choice Which of the following rational expressions is undefined at x = —6? 


x—6 x 
ADF BG + 12) 
x+6 oe ee eV 
© 72 — 12x ae 
“15, (Digital Signal Processing ) In digital signal processing, electronic signals are often 
represented as rational expressions. The rational expression — hy oa) models 


a digital signal. What is the simplified form of this signal representation? 


*16. Analyze Given the rational expression she for what values of x would its 
i reciprocal be undefined? 


17. (Phone Numbers ) (Phone Numbers ) A student forgets the last two digits of her friend’s phone number. 
C? She does remember that the digits are different. What is the probability of 
guessing the last two digits correctly on the first try? 


18, Multi-Step In an arithmetic sequence, a, = 17 and d = 10. 
a. Write a rule for the n term of the sequence. 


b. Use the rule to find the fourth and eleventh terms of the sequence. 
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19. Verify voly that 5x + 6y = —12 is the standard form of the equation 
E = —2x— 2. 


20. Name the corresponding sides and angles of the two similar N 
en triangles shown at right. 


“21. Multiply (1.6 x 10~°)(2.2 x 10°) and write the answer in scientific notation. 


22. (Packaging) The bottom of a rectangular box has a length of 6x + 4 inches and a 
width of 8x inches. 
a. Write an expression that can be used to find the area of the bottom of the box. 


b. Factor the expression completely. 


*23. Multiple Choice Simplify (10g*/~*)? (3gh°)’. 
C A 2700g°h" B 180g” C 180g°h" D 2700¢'*/'° 


24. Formulate Multiply (8x°)(2x)~*. What is true about (8x°) and (2x)~?? 
(40) 5 g . P 
(Hint: Simplify the expression.) 


25. Simplify To skw’). 


(39) 


(@)*26. Probability P(A) = L, P(B £ and P(C) = T “P(A and (B or C)) is represented 


(39) a 
2 
by the expression Ply += i Simplify. 


27. Use the table to find the rate of change. 


Tables 3 
Guests 36 


S 7 9 
60 84 108 


*28. Multi-Step A plant in Selena’s garden will eventually reach a height of 134.4 
(42) f . . f 
centimeters. Today the plant measures 42 centimeters in height. What percent of 
the present height of Selena’s plant is the final height of the plant? 
a. Write a proportion to solve the problem. 


b. Find the solution. 


c. Choose a method with which to check your work and determine the 
reasonability of your solution. 


29. (Restoration ) At the beginning of 1999, the Leaning Tower of Pisa leaned 14.5 feet 

a past center and was in danger of falling over. Engineers tried removing dirt from 
the side of the tower opposite from the direction in which it leans, and were able to 
reduce the lean by about 10%. About how far past center did the tower lean after 
the dirt was removed? 


(+30. Geometry Two similar triangles are shown at right. The 
sides on the larger triangle are 130% of those on the 10 15.62 13 20.306 
smaller triangle. What is the length of side x? 
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LESSON Finding Slope Using the Slope Formula 


A Vocabulary The of a line is the steepness of the line. 


Name the coordinates of each point. 


2. W 

3. X 

4. Y 

5. Hse the table to find the rate of | Servings | 2 | 4 | 8 | 12 | 
change. Corn (02) 8 16 | 32 | 48 


New Concepts 


Math Reasoning 


Write Describe the 
formula for slope using 
only words. 


Math Reasoning 


Analyze When is the 
slope an improper 
fraction? 


Online Connection 
www.SaxonMathResources.co! 


a) | 


Any two ordered pairs on a line can be used to determine the slope of the 


line. The slope is a measure of the steepness of a line. The slope m of a line 
V2 = Yı 
X — X1’ 


containing points (xı, yı) and (xz, y2) ism = 


Determining Slope from Two Points 


: 


Determine the slope of the line that contains the given points. 


(2, 4) and (6, 6) (—4, 4) and (4, —2) 


SOLUTION SOLUTION 
we yi _ Jo2T7 yi 
=y slope formula m= eae 
= ts Substitute x- and ep a oe 
y-values. 4=(=4) 
l TRE -3 
= Simplify. 4 
The slope of the line is +. The slope of the line is —ż, 
(0, —5) and (5, 10) (—6, 5) and (3, —13) 
SOLUTION SOLUTION 
IM _ o 
=F = slope formula m= y 
_ W=(=5) Substitute x- and _ (=) =3 
~ 5—0 y-values. DE e (—6) 
=3 Simplify. = —2 
The slope of the line is 3. The slope of the line is —2. 


Lesson 44 275 


Math Reasoning 


Verify Choose another 
set of points from the 
table to verify that the 
slope is -2, 


276 Saxon Algebra 1 


Two points are not always given explicitly as coordinates to determine 


the slope. If given a table or graph then two points must be chosen in order 


to use the slope formula. 


= Example By Determining Slope From a Table 


= Example fy Determining Slope from a Graph 


Determine the slope of the given line. 


SOLUTION SOLUTION 
J2 yi y= yi 
m=; slope formula =x 
=3)=7 I= (=) 
= Ca Substitute in x- = lat a 
3 — (—2) 3-1 
and y-values. 
5 2 
= —2 Simplify. = 5 
The slope of the line is —2. The slope of the line is 5. 


Determine the slope of the line that contains the sE y 
given points shown in the table. = 6 
SOLUTION 10 0 
ya Vi 40 —12 
m= =x, slope formula 
= 0-6 Substitute coordinates of 2 ordered pairs. 
10 — (—5) 
=o 
15 
2 er 
= -> Simplify. 
5 implify. 
The slope of the line is a 


Math Reasoning 


Generalize What is true 
about the x-coordinates 
of any line with an 
undefined slope? 


Example Determining Slopes of Horizontal and Vertical Lines 


Determine the slope of the given line. 


of” 


(-6, 4) (6,4) 
-8 —4 4 8 
—4 
—8 
SOLUTION 
S e 
m=, slope formula 
= = Substitute the x- and y-values. 
6 — (—6) 
-2 
12 
=0 Simplify. 


The slope is 0, or no slope. 


Yz — yi 
=e slope formula 
(-5) -1 

= = Substitute the x- and y-values. 
—6 : P 

=— Simplify. 

O implify. 
The slope is undefined. 


The slope of a vertical line is undefined because it has a zero in the 
denominator. The slope of a horizontal line has a zero in the numerator, 
therefore its slope is zero. 
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Hint 


Remind students that 
there are 5280 feet in 

1 mile. So, a quarter mile 
is 1320 feet. 


Math Reasoning 


Generalize What pattern 
do you notice in lines 
that have a positive 
slope? a negative slope? 
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A rate of change is a ratio that compares the change in one quantity with the 
change in another. The slope of a line represents a rate of change. 


= Example Fy Application: Determining Rates of Change 


Alyssa used the second hand of a clock to record the time it took a train to 
travel the distance from her house to a friend’s house. The second hand of 
the clock was at 12 seconds when she began timing and at 38 seconds when 
the train had traveled the one-quarter-mile distance to her friend’s house. 
What was the speed of the train in feet per second? 


SOLUTION 


Understand Alyssa is trying to calculate the speed of the train based on 
changes in both time and distance. The speed can be expressed as a ratio 
of the changes in each quantity. 
change in distance 
speed = ————__—___—_ 
change in time 

Plan Represent the original distance and time as one point on a line and 
the final time and distance as the second point. Then find the slope of the 
line connecting these two points. 


Solve Use the slope formula to find the speed. 
Label the points. (xı, yı) —> (12, 0) and (x,, y2) —> (38, 1320). 


— yoy _ 1320-0 
Apply the slope formula. m = Sa oe 


Simplify. j= Ja = 50.8 ft/s 
Check 

ft 1 mile S 
50.85 * Seq Gp” 3600 =a — = 34.6 mph 


The speed of 34.6 mph is reasonable for a train. 


Lesson Practice 


Determine the slope of the line that contains the given points. 
a. (—3, —4) and (3, 0) 
b. (—S, 8) and (5, 6) 
c. (0, 6) and (1, 12) 
d. (—2, 7) and (2, —9) 


Determine the slope of the line that contains the points shown in the table. 


ae x J 
—4 —27 
—2 —13 

0 1 


Determine the slope of the given line. 


jas ioe) 


j. Michael timed a train using a clock. The train traveled a distance of one 
9 half mile from z = 10 seconds to t = 55 seconds. What was the speed of 
the train in feet per second? (Round the answer to the nearest tenth.) 


Practice Distributed and Integrated 


Write each number in standard notation. 
1. 8.2 x 10° 
(37) 


2. 0.23 x 10° 
(37) 
Write each number in scientific notation. 
3. 112,500 
(37) 
4. 0.00058 
(37) 


List the domain and range of the following relations. 
5. (1, 2), (3, 4), (5, 6) (7, 8) 


(25) 


É (3, 4), (3, 5), (4, 4) (4, 5) 


i. (Exercising) A gymnast spends 20 minutes on each stretching exercise. She completes 
C? the workout with a 3-hour practice session. Write a function to describe the time it 
takes to complete x exercises and the practice session. 


& What percent of 520 is 26? 
2 Find 35% more than 90. 


19, Find the value that makes the expression oS undefined. 
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Use the formula for slope to determine the slope of the line connecting the given points. 
* a 
11. (—5, 1) and (5, 7) 


* = E = 
12. (—3, —4) and (3, —6) 
*13. Find the slope of a line containing (3, —6) and (3, 4). 


“14. (Zoology) (Zoology) If a red-tailed boa, a western hemisphere constrictor snake, grows from 


22 inches at 2 months of age to 42 inches at 1 year of age, what is its average growth 


rate? 


15, Predict The points in the table all lie on the same line. What is the missing y-value? 


x y 

1 66 
> 46 
3 26 
1 6 

0 


16. (Planting) An orchard has enough space to plant 21 rows with y trees in each row, 
C” or 18 rows with y + 7 trees in each row. If each orchard plan contains the same 
number of trees, how many trees can each orchard contain? 


17. Multi-Step The price of 4 pounds of hamburger is $13.80. The price of a pound of 


(31) 
3 pounds of potato salad? 
18. Plans for the construction of an eight-floor hotel call for the first floor 


C% tobe 16 feet high and each additional floor to be 10.5 feet high. What is the height 
of the building? 


19. Multi-Step Pencils and T-shirts were bought to sell at the school bookstore. The 

C? bookstore’s profits are calculated using the equation 2y — 500 = —20x, where 
y is the number of boxes of pencils sold and x is the number of T-shirts sold. 
a. Rewrite the profit equation in standard form. 


b. Calculate the y-intercept and explain its real-world meaning. 


c. Calculate the x-intercept and explain its real-world meaning. 


20. Muni: -Step A swimmer’s average time per lap is 7 > minute. If he swims for 
K 105 minutes, how many laps does he swim? 
a. Write an equation to find the number of laps. 


AN b. Write Explain how to solve the problem in two different ways. 
21. Multiply (4.2 x 10')(3.14 x 1074) and write the answer in scientific notation. 
22. Factor the polynomial 3x’y* + 3xy? — 6x*y° completely. 


23. Simplify (—2')* using exponents. 
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potato salad is $3.75. How much would it cost to buy 12 pounds of hamburger and 


@*24, Probability A student takes a quiz that has 5 true/false questions and 5 
’ multiple- -choice questions with four choices for each question. This means 
there are 2° possible ways to answer the true/false questions and 2'° ways to 
answer the multiple-choice questions. The student guesses on every question. 
a. How many ways are there to answer all of the questions? 


b. What is the probability that the student will get every question right? 


*25. Multiple Choice What is the slope of the line that passes through the points (—5, 8) 


and (5, 2)? 
2 _3 
A -13 B 5 
3 2 
C 5 D 13 


26. Generalize Give an example of a real-world situation that could be represented by a 
ji graph with a negative slope. 


227: A taxi company charges $0.75 per mile ($0.75m) on the weekends. 
a During the week, the company charges a base fee of $2.50 plus $0.50 a mile 
($2.50 + $0.50m). Write a simplified rational expression for the ratio of the 
weekend charge to the weekday charge. 


*28. Error Analysis Two students found the value at which = i ; is undefined. Which 
student is correct? Explain the error. 


Student A Student B 
x+5 x+5 
a oe x+3 
denominator = x + 3 denominator = x + 3 
x + 3 = 0 when x = —3 x + 3=0when x =3 
x+5 x+5 
o o 


29. Multi-Step To make a rope that is x* units long requires that 4 strands be twisted 
i together. Each strand must be x? + 6x units in length. 
a. What is the total length of the 4 strands? 


b. Write a rational expression for the length of the rope divided by the total length 
of the strands. 


c. Simplify the rational expression. 
30, Geometry The right circular cylinder shown has a height that is 2 units more Cry) 
(© than the radius of its bases. 


The ratio ia gives the surface area around the cylinder to the surface 
area of both bases. Simplify. «a 


r+2 
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1. A(n) — is an expression with constants and/or variables that uses 
the operations +, —, X, or +. 

Simplify 

RAR SV 3, V400 + V225 — V81 — V100 

(32) xy (32) xyz 


New Concepts 


Reading Math 


The inequality symbols 
and their meanings are 
shown below. 


< less than 

> greater than 

< less than or equal to 

> greater than or 
equal to 


+ does not equal 


Hint 


Remember that division 
can be shown using 

a fraction. The first term, 
n, in the statement “the 
quotient of a number 
and 2” is the numerator. 
The second term, 2, is the 
denominator. 


Online Connection 
www.SaxonMathResources.co 


5 
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An inequality is a mathematical statement comparing quantities that are not 


equal. 


To translate between words and symbolic forms of inequalities, it helps to be 


familiar with the meaning of terms and symbols. Inequalities can have any 
number of operations and variables. 


Translating Sentences into Inequalities 


Translate each sentence into an inequality. 
The quotient of a number and 2 is less than or equal to 6. 


operation: division inequality: < 


SOLUTION 


<6 


w|s 


+ is greater than the product of a number and +. 
operation: multiplication inequality: > 

SOLUTION 

{2 

zo ae 

The difference of a number and 2.8 does not equal 8.2. 


operation: subtraction inequality: # 


SOLUTION 

g— 2.8 +48.2 

The sum of the product of 20 and a number and 75 is at least 195. 
— e—a amaaa —— 
addition 20x IJ 2 195 

SOLUTION 


20x + 75 > 195 


Reading Math 


Phrases like “at least” and 
“at most” are sometimes 
confusing. “At least” 
means that the value 

is the lowest possible, 

so the inequality to 
translate to is “greater 
than or equal to” (>). 


Math Reasoning 


Analyze Write 
3x —6 < —30asa 
sentence using “at most.” 


= Example fy Translating Inequalities into Words 


Write each inequality as a sentence. 


(a.) 6>x+8 


Determine the words or phrases you want to use for each operation symbol 
and the inequality symbol. 


The symbol “+” indicates addition which can be written as “the sum of.” 
The symbol “>” can be written as “greater than.” 
SOLUTION 


6 is greater than the sum of a number and 8. 


2.52 < 15 


Determine the words or phrases you want to use. 


There is no operation symbol between the number and the variable, so 
multiplication is understood. Multiplication can be written as “the 
product of.” 


The symbol “<” can be written as “less than.” 
SOLUTION 


The product of a number and 2.5 is less than 15. 


—2x + 4 > —8 


Determine the words or phrases you want to use. 


There is no operation symbol between the number and the variable, so 
multiplication is understood. Multiplication can be written as “the 
product of.” 


The symbol “+” indicates addition which can be written as “the sum of.” 
The symbol “>” can be written as “at least.” 
SOLUTION 


The sum of the product of a number and —2 and 4 is at least —8. 


3x — 6 < —30 


Determine the words or phrases you want to use. 


There is no operation symbol between the number and the variable, so 
multiplication is understood. Multiplication can be written as “times.” 


The symbol “—” indicates subtraction, which can be written as 
“the difference of.” 


The symbol “<” can be written as “less than or equal to.” 
SOLUTION 


The difference of 3 times a number and 6 is less than or 
equal to —30. 
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Inequalities are used to solve a variety of real-world problems. First 
determine the unknowns and the inequality symbol needed. Then translate 
the words into symbols and solve the inequality. 


= Example ÉJ Application: Soccer Team Clothing 


Jonas is purchasing 15 screen-printed warm-up suits for his soccer team. He 
can spend $1000 at most. There is a set-up fee of $25 for the screen-printing. 


Hint What can he spend at most on each suit including tax and printing costs? 
When assigning 15, $1000 at most, set-up fee of $25 Identify the needed information. 
variables to represent an , 

unknown, it is useful to unknown: cost of one suit Identify the unknown and assign a 
select letters that relate variable: c variable. 


to the unknown. 
15 times the cost of a suit plus the Organize the given information. 
$25 set up fee is at most $1000. 


15c + 25 < 1000 Translate the sentence into an 
inequality. 


SOLUTION 


15c + 25 < 1000, where c is the cost of one suit. 


Lesson Practice — 


Translate each sentence into an inequality. 


a. The quotient of an unknown number and —2 is greater than the 
opposite of 9. 


b. 0 is less than or equal to the difference of twice a number and 8. 
c. The sum of half a number and 3 does not equal 15. 


d. The product of 11 and a number is less than 121. 


Write each inequality as a sentence. 
X 


e. 12b > —8 

f. 1.5x+ 2.5 < 11.5 
g. 9>ix-8 

h. Ta 


= i, (Cooking ) The lowest temperature at which a piece of beef can be cooked 

rare is 140°F. The formula used to convert degrees Celsius to degrees 
Fahrenheit is 2C + 32 = °F. Write an inequality for an equivalent 
reading in degrees Celsius for a piece of beef cooked rare. 
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Practice Distributed and Integrated 


Use unit analysis to convert each measurement. 


1. 42 feet to centimeters 2. 2 miles to inches 
(8) (8) 


Simplify. 
3. —2(—3 — 3)(—2 — 4) — (-3 — 2) + 3(4— 2) 


5(—5 + 3) + 7(-5 + 9) +. 2 
(4) (4—2)+345 


Translate each sentence into an inequality. 


E The product of 6 and an unknown number is less than or equal to 15. 


“6. Josephine sleeps more than 7 hours each night. 


Translate each inequality into a sentence. 
*7, —4b>7 


(45) 
t 
zg. &— 
‘8. 7 4<8 
9. Geometry On a separate sheet of paper, plot the points (1, 3), (3, 2), (5, —1), 
and (2, 1). Connect the points, in order, to form a quadrilateral. Find the slope of 
each side. 


10. Multiple Choice What percent of 160 is 24? 
l A 6.67% B 15% C 136% D 184% 


NHL. Write Explain how to translate the phrase “4 more than the quotient of an 
unknown and 9 is no less than 15.” 


*12. Harriet’s current score after two rounds in a freestyle skating contest is 
O 45.7 points. She needs to have a score of 83.2 or better to win first place. Write 
an inequality that expresses the possible scores she can achieve to win first 
place. 


*13. Multiple Choice Which of the following inequalities represents “Five less than an 
unknown is at most seven”? 
A x4+5<7 Bx+5>7 C x-5<7 D x-5>7 


14. Find the slope of a line containing the two points (—5, —6) and (8, 7). 
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*15. 


Multi-Step Stock A and Stock B have both experienced rapid growth on the market 


” over the past several days. The graph shows the growth of both stocks over 9 days. 


N 


16. 
” the levels of carbon dioxide present in the atmosphere for many years. In 1962 


7 


” of the triangle’s hypotenuse? 


Stock B 


20 


Stock Value 


12 


2 4 6 8 
Number of Days 


a. After 9 days, what was the average rate of increase for Stock A? 


b. What was the average rate of increase for Stock B? 


c. Write Explain which stock was the better buy based on the graphs shown. 


Atmospheric Science )Scientists at Mauna Loa Observatory in Hawaii have measured 


the level was measured at 315 parts per million. It had increased to 320 parts per 
million by 1969. What was the average rate of increase for carbon dioxide between 
1962 and 1969 to two decimal places? 


Geometry A student draws a right triangle on a coordinate plane. What is the slope 


18. Factor the polynomial 5m’n* + 10m*n completely. 


13, Simplify 


= —3 
raea E iw) 
w? Ww xX 


20. (Membership Dues) A local gym charges a monthly fee of $12 plus $4 for each 


21. 


(36) 


286 


class attended. The equation y = 4x + 12 can be used to calculate the monthly 
bill. Find the intercepts. 


Multi-Step You and a friend are taking a trip. The scale on your map is 

1 inch:16 miles. 

a. If the first leg of the trip measures 5 inches on the map, how many miles 
will you be driving? 

b. If the second leg of the trip measures 17.5 inches on the map, how many miles 
will you be driving on this leg? 

c. If you find a shorter route for the two legs that totals 20 inches on the map, how 
many miles shorter will the shorter route be? 


d. Will the shorter route always be the faster route? Explain your reasoning. 
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22. (Astronomy ) The radius of the moon is about 1.75 x 10° kilometers. Use the 
’ formula A = 47° to find the surface area of the moon. Write your answer in 
terms of 77. 


23. Use the table to find the rate of change. rian 2 4 6 


Earnings | $13.50 $27 $40.50 


$54 


*24. Model A dog digs a conical hole that has a volume of 803 in’. The next day the dog 
increases the volume by another 25%. Write an equation or proportion to find the 
new volume and draw a model to represent the problem. 


25. Simplify ae Identify any excluded values. 


x2 — 
E Error Analysis Two students simplified the following rational expression: z 
’ Which student is correct? Explain the error. T9% 
Student A Student B 
Se uliling x? — 11x 
De? — Ox Wee — (Se 
numerator GCF = x numerator GCF = x 
denominator GCF = 2x denominator GCF = 2x 
Poe e= eS eee 2 ee) el 
Meine | CAS F Ss 2x? — 6x 2x(x — 3) 2(x — 3) 
ala = ast oe like ae Til 
2x? — 6x A ae = Ge 


27. Use the information in the graph to complete the table below. 


x 0 1 —1 2 4 
Yy 


28. Multi-step A centimeter is 1077 times the length of a meter and a kilometer is 
10° times the length of a meter. 
a. Using the Quotient Property of Exponents, how many times longer is the 
length of a kilometer than the length of a centimeter? 


b. First, using exponents, express how many times longer a meter is then a 
centimeter. Then use that answer to find how many times longer a kilometer is 
than a centimeter. Are the results the same as for part a? 


29. A new baby girl arrives. The parents have 6 names they really like, 

ee including Maria and Gail. They are going to pick one of the 6 names for a first 
name and one for a middle name. What is the probability that the baby will be 
named Maria Gail? 


30. Generalize Is there a pattern in the number of zeros in standard notation and 
’ the exponent in scientific notation? Consider 0.0204, 8,000,000, and 6700. 
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Simplifying Expressions with Square Roots 
and Higher-Order Roots 


| Warm Up d; Vocabulary A——— isa number that is the square of an integer. 


Ten whether each number represents a perfect square. Justify your answer. 
2:25 

3.12 

4.49 

Simplify. 

5.5 6. (—3)* 


New Concepts A number has both a positive and a negative square root. The principal 
square root is the positive square root of a number. Typically, if no negative 
sign is present, the principal square root is calculated. 


Hint Example 1 | Simplifying Expressions Using the Positive and 
Any positive number x Negative Values of the Square Root 

has both a positive and ‘5 : . 

negative square root. Simplify each expression. 


These can be written 


as +V/Xx. V64 _V/9 


SOLUTION SOLUTION 
VG = V8 -V3 = -V3 

= V8.8 =-V3.3 

=8 =-—3 
vo Vis 
SOLUTION SOLUTION 
V0 =0 a V4 

25 V25 


V—36 


SOLUTION 
cS Online Connection 
www.SaxonMathResources.com l V —36 has no real solution. There is no real number a such that a = —36. 
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Higher order roots can be calculated in a similiar way that square roots are 
calculated. The cube root is a number, written as Vx, whose cube is x. For 
example, the cube root of 8 is 2 because 2* = 8. The cube root of 8 is written 


as V8. In general, Ve =c. 


Higher-Order Roots 


If a" = b, then the nth root of b is a, or Vb = a. Then to the left of the 
radical sign in the expression is the index of the radical. The index is an 
integer greater than or equal to 2. 


In the case of square roots, the index is not written and is understood to be 2. 


Example 2| Simplifying Roots 


Simplify each expression. 


(a.) V64 (b.) V=8 


SOLUTION SOLUTION 
Ya = YF YE = JCF 

=Nit dad = V(-2) + (-2) (-2) =-2 
Var E 


Math Reasoning SOLUTION SOLUTION 
Analyze Why does </—1 V81 = V3‘ V—1 has no real solution. 


have no real solution? | = 3230303 =3 


i 
Roots can be written as fractional exponents. Consider the expression (El . 


Using the Power of a Power Property, the expression simplifies to x. This is 
equivalent to the statement (./x)* = x. 


Fractional Exponents 


Vb =b" 


= Example By Simplifying Expressions with Fractional Exponents 


Simplify each expression. 

Hint i 1 

(216)' (-27)' 

In part c, notice that 

10,000 = 1007, which SOLUTION SOLUTION 

equals (10°)? or 10°. i 1 

Seige: it may be (216) = y 216 (—27); = 4—27 

helpful to find th 3 3 

net ee ae = ve =< (—3)° 

nth root. = —_. 
(10,000)* (—256)# 
SOLUTION SOLUTION 
(10,000)? = +/10,000 (—256)? = W/—256 has no real solution. 

= V10' = 10 
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= Example [J Application: Volume 


A gift box in the shape of a cube has a volume of 3375 cubic inches. What 
is the side length of the box? 


V = 3375 in® 


SOLUTION 
Use the formula for the volume of a cube. 
V = $ = 3375 


The side length of the box is equal to the cube root of the volume. 


The side length of the box is 15 inches. 


| check V= 15° = 3375 


Lesson Practice — 
Simplify each expression. 
a. V 196 b. —v 64 
(Ex 1) (Ex 1) 
Cs d. V —64 
(Ex1) (Ex1) 
81 3 
axi) V 144 ae 
3 4 
. V— h. V1 
a 343 was V 00,000 
Ve j. (125)? 
(x2) 1o a ( 5) 
. (—8)° 1. (81)# 
a oo (Ex 3) (81) 
m. (—625)# 


n. A sculpture in the shape of a cube has a volume of 1728 cubic feet. 
ŒA What is the side length of the block? 
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Practice Distributed and Integrated 


Evaluate each expression for the indicated values. 


1. (p — x)(a — px) for a = —3, p = 3, and x = —4 


2. —a|— — fi = —2 = 
2. al a(x a)| ora andx=3 


Evaluate each expression. 


"2. y —10,000 a —/ 10,000 


5. Simplify the following expression by adding like terms: 
xym? + 3xy’m — 4m’ xy + Smxy’. 


* . . = 3 _ 27 
16. Multiple Choice Evaluate 4) 64" 


3 ae 
Le B -5 C 


Aju 


D noreal solution 
Translate each sentence into an inequality. 
as The opposite of 2 is less than or equal to the difference of a number and 7. 


8: A U.S. citizen must be at least 35 years old in order to run for President. 


o Estimate Find the two whole numbers that 1500 is between. 


10. (Farming ) For every 15 cows, a farmer puts out 1 mineral block for them to eat as a 
(20) a r x A 
source of additional nutrients. What are the dependent and independent variables? 


i. Use the table of ordered pairs below to make a graph. 


K O 1 3 4 5 
-1 | 2 8 | 11 | 14 


5 h 
12, SONS a = 45° 


13. Multi-Step Work uniforms include pants or a skirt, a shirt, and a tie or a vest. There 
are 3 pairs of pants, 5 skirts, 10 shirts, 2 ties, and 1 vest in a wardrobe. 
a. What is the probability of choosing a skirt, a shirt, and a vest? 


b. The skirt and shirt from the previous day must be washed, but the vest returns 
to the wardrobe. What is the probability of choosing pants, a shirt, and a tie the 
next day? 


“14. Multi-Step A student earns $10 for every yard he mows in his neighborhood. He 
wants to buy a new MP3 player for $180 including tax. At least how many yards 
will he need to mow in order to earn the money for the MP3 player? 

a. Write an inequality that could be used to solve the problem. 


b. Solve the inequality. 
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Simplify. 


15. 


(39) 


*17. 


wiy 45) 


18. 


(36) 


19. 


(37) 


20. 


(38) 


21 


(41) 


22. 


(42) 


23. 


(43) 


*24 


(43) 


25. 
(44) 


26. 
(44) 
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gt| gth t (= 
A d 344] 13 
Measurement Write an inequality to represent the value of the diameter of a circle 


that has a circumference greater than 5 inches. 


(Scale Models ) A designer is making a model of a room. The model is 9 inches 
by 15 inches. If the scale factor is 1 in.:10 in., what are the dimensions 
of the room? 


Multi-Step At the end of 2006, the U.S. debt was $4.9 trillion. The population was 

approximately 300 million. 

a. Write these amounts in scientific notation. 

b. Divide the debt by the population to find the approximate debt per person in 
the United States. 


Justify Show that the GCF of the polynomial 27x’y*z + 12xy7z is 3xy’z. Then 
factor the polynomial. 


(Fill Rate) Ailani places a hose in a partially filled swimming pool to fill it. The table 
shows the number of gallons in the pool over time. Find the rate at which the hose 
adds water. 


Time (min) 10 15 30 60 
Water (gal) | 15,048.5 | 15,072.75] 15,145.51 | 15,291 


What is 120% of 250? 


Multiple Choice Which one of the following rational expressions cannot be further 


simplified? 
Ix +1 x 
5x? — x I= x 
xX +l D 8(2 — x) 
x = 3x 6 — 3x 


oS n . Explain your reasoning. 


Justify Simplify the rational expression 4= 


Find the slope of the line containing the points in the table. 


x |y 
=| =1 
—4 | —2 
0 <3 
4 | —4 

—5 


Find the slope of a line containing the points (1, 7) and (5, 8). 


Saxon Algebra 1 


27. 
(45 


+28. 


“29. 


*30. 
(46) 


Error Analysis Two students translate the sentence “The product of 25 and an 
unknown number is at most 150.” Which student is correct? Explain the error. 


Student A Student B 
25x < 150 25x => 150 


Geometry Gretchen wants to design a rectangular flower bed so that the length is 


’ twice the width. She has 45 feet of edging. Write an inequality that represents the 


greatest possible width of the flower bed. 


(Scheduling ) Marcy needs to read a 400-page book for her literature class. She has 

’ already read 255 pages. If she has 8 more days to read the book, about how many 
pages does she need to read each day to complete the reading assignment on or 
before time? 


(Sports ) (Sports ) A can containing 3 tennis balls has a volume of Er cubic inches. What is 
the diameter of each tennis ball? (Hint: The formula for the volume of a cylinder is 
V = Trh.) 
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Solving Problems Involving the Percent 
of Change 


| Warm U p ss! Vocabulary A number that is part of 100 is the ______ of the 
number. 
Solve. 
2 60 is what percent of 80? 
2 20% of 40 is what number? 
2 7 is 5% of what number? 


5. 25 is what percent of 80? 
(42) 


New Concepts The percent of change is the ratio of the amount of change in a quantity to 
the original amount, expressed as a percent. The percent of change can be a 
percent of increase or percent of decrease. 


Example 1 | Finding the Percent of Increase or Decrease 
Find the percent of change. 


Hint number of United States airports in 1985: 15,161 

Always subtract the number of United States airports in 2005: 19,854 

original number from 

the new number to SOLUTION 

determine if the amount , ; Ea 

of change is an increase 19,854 — 15,161 = 4693 The difference is positive, so the percent 
or decrease. of change is a percent of increase. 


amount of increase z 4693 
original amount 15,161 


z 0.31, or 31% 


The percent of increase is 31%. 


number of taxicabs in the United States in 2001: 31,800 
number of taxicabs in the United States in 2002: 30,800 


SOLUTION 


30,800 — 31,800 = —1000 The difference is negative, so the percent 
of change is a percent of decrease. 


amount of decrease — —1000 
original amount 31,800 


x= —0.03, or —3% 


Online Connection 
www.SaxonMathResources.com } | The percent of decrease is 3%. 
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A markup results when a percent of increase is applied to a cost. A discount 
results when a percent of decrease is applied to a cost. 


= Example py Finding Markups and Discounts 


A music store marks up the price of CDs they purchased at $9.00 each 
by 70%. What is the markup and new price of each CD? 


SOLUTION 


70% is a percent of increase in the $9.00 cost. 


n = 0.70 + $9 Use an equation to find 70% of $9. 
n = $6.30 

The markup is $6.30. 

$9 + $6.30 = $15.30 Add the markup to the original price. 


The new price of each CD is $15.30. 


A bookstore is having a sale of 40% off all items. What is the discount 
and new price of a book that originally cost $12? 


Math Reasoning SOLUTION 
Analyze Why does the 40% is a percent of decrease in the $12 cost. 
a. What is 40% of $12? 
if the discount'1s,407? 0.40 e $12 =n Use an equation to find 40% of $12. 
n = $4.80 
The discount is $4.80. 
$12 — $4.80 = $7.20 Subtract the discount from the original 


price to find the new price, $7.20. 
The new price of the book is $7.20. 


= Example By Application: Raising Funds 


In 2006, the 100 Mile BEADS Walkathon for Education, Advancement, 
Development, and Success raised $36,000 for girls in Africa. The organizers 
hope to raise $100,000 in 2007. What will be the percent of increase in the 
amount raised? 


SOLUTION 
36,000 original amount 
100,000 — 36,000 = 64,000 Find the amount of increase. 
64,000 ~ 1.78 amount of increase 
36,000 f original amount 
= 178% Write the decimal as a percent. 


The percent of increase is 178%. 
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Example Olympics 


In the 2002 Winter Olympics, U.S. athletes received a total of 34 medals. In 
the 2006 Winter Olympics, U.S. athletes received a total of 25 medals. What 
is the percent of decrease in the number of U.S. Winter Olympic medals? 


SOLUTION 
34 original amount 
34 —25=9 Find the amount of decrease. 
9 amount of decrease 
= = 0.26 SO 
34 original amount 


= 26% Write the decimal as a percent. 


The percent of decrease is about 26%. 


Lesson Practice 


7 ind the percent of change. 
a. January 2006 salary: $600/week 
January 2007 salary: $630/week 
b. number of words in the first draft of an essay: 1032 
number of words in the final draft of an essay: 774 
c. A shoe store marks up the price of a pair of boots that cost the store 
2 344 00 by 45%. What is the markup and new price of the pair of boots? 


: d. A real estate agency is selling a house at 22% off the original cost of 
ce $344,000. What is the discount and new price of the house? 


Af A weightlifter can lift 90 pounds. After six months he can lift 
OO) 195 pounds. What is the percent of increase in the amount of weight 
he can lift? 


F f. Binders that originally sold for $4.95 each are now selling for $3.87 
9 each. What is the percent of decrease in the price of the binders? 


Practice Distributed and Integrated 


Solve the equations. Check your answers. 
a —(x — 3) —2(x-4) =7 
2. 3p — 4 — 6 = —2(p — 5) 


(28) 


3.k+4—5(k +2) =3k—-2 
(28) 


A Write an inequality for the product of 3.6 and an unknown number that is greater 
than 18. 


5. Simplify a°x — |x| for a = —3 and x = —2. 
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$ If 15 boxes of cereal costs $67.50, what is the unit price? 
J; Evaluate V—512. 


“8. Find the percentage of increase or decrease from an original price of $35 to a new 
’ price of $49. 


“9. Multiple Choice 78 changes to 88. Find the percent of increase or decrease. 
A 10% B 12% C 13% D 11% 


“10. Analyze Is it possible to have a percent of increase of more than 100%? Is it 
i possible to have a percent of decrease of more than 100%? Explain. 


“L The first 3 numbers in a sequence are 30,000, 12,000, and 4800. Use percent to 
” describe the pattern of the sequence. List the next 2 terms. 


12. Multiple Choice Which points are connected by a line with an undefined slope? 
” A (—16, 8) and (—1, 10) B (—5, —15) and (18, 6) 


C (1, 1) and (-1, —1) D (—1, —4) and (1, 15) 


AN 13. Write Based on the slope formula, why is the slope often described as rise over run 
— rise 9 


Tun, 


*14. (Sale Prices) A holiday weekend sale advertised a 25% discount on a TV that 
i regularly sells for $500. After the holiday weekend, the sale price was increased 
by 25%. The management said this should put the new price back to its original 
price of $500. Is the management correct? If not, which price is higher? Explain. 


15. Error Analysis Two students evaluate the expression 167, Which student is correct? 
’ Explain the error. 


Student A Student B 
I=? 167 a= 
64 


*16, (Basketball Rules ) In the NBA, the inner part of a basketball hoop has an area of 
” Bin square inches. What is the circumference of the hoop? (Hint: The formula for 
the area of a circle is A = 7r’.) 


example, the geometric mean of 1, 2, and 4 is V1+2+4 =2. Find the brometi 
mean of 2, 4, 25, and 50. 


18. On average, the ratio of sparrows to doves who come to Jenn’s birdbath is 7 to 8. 
” On Tuesday 45 birds came to bathe. How many sparrows and how many doves 
came to bathe that day? 


= —3 and n = 8. 


20 Multi-Step In an arithmetic sequence, a, = 9 and d= 13. 
a. Write a recursive formula for the sequence. 


b. Using that formula, find the first four terms of the sequence. 


Lesson 47 


297 


21. Error Analysis Two students translate the sentence “twice a number is less than or 
equal to 5” as shown below. Which student is correct? Explain the error. 


Student A Student B 


2N ae) 2X SO 


Q-a. Coordinate Geometry A diamond is centered on a coordinate axis. What are 
the slopes of its two steepest sides? 


: f . RAS . : 
*23. Determine any values where the rational expression ~ + A ~ is undefined. 


*24. (Budgeting ) (Budgeting ) A family wants to write a budget where they put a total of 15% of their 
@ income each month into retirement savings. They are already putting 6% of their 
income into a retirement account. If the family’s income each month is $3484.00, 
how much more do they need to put into retirement each month? 


25. Use the graph to find the rate of change. 


Eggs Remaining 
œ 


2468 
Omelets 


26. Simplify (—4abÞ PY. 


=2. 


27. Analyze For the expression = 


(32) f 
28. (Chemistry) The approximate radius of an electron is 2.817939 x 107" meter. 
67) 

Write this number in standard notation. 


, why can x not equal zero? 


29. Multi-Step Use the expression 4a + 4ab + 4bc. 
a. Is the expression 2(2a + 2ab + 2bc) a correct factorization of the 
polynomial? Explain. 


b. Does the expression 2(2a + 2ab + 2bc) factor the polynomial completely? 
30. (Finance ) (Finance) Over the past six months, Shari made four deposits for a total of $854.71. 
’ She wrote down the first two deposits of $220.25 and $318.12 in her register. The 


final two deposits were of equal amounts that she forgot to write down. What 
amount should Shari write in her register for each of those deposits? 
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Analyzing Measures of Central Tendency 


| Warm U p E 1. Vocabulary A possible result in a probability experiment is called 
nv a(n) 


Order the numbers from least to greatest. 


4 43 22 
s2 9° 1 5° 8° 1 375 so 2.75, 2.59, 2.337, 2.5 
; .« 6-345 


5. Solve 3x + 7 = 5x + 11. 
(28) 


New Conce pts A measure of central tendency is a value that describes the center of a data set. 
Measures of central tendency include the mean, median, and mode. 
The mean is the sum of values in a data set divided by the number of data 
values. 
The median is the middle number in a set of numbers when they are arranged 
in order. If there is an even number of data values in the set, the median is 
the mean of the two middle numbers. 
The mode is the value or values that occur most frequently in a data set. If all 
values occur the same number of times, the data set has no mode. 


Finding the Mean, Median, and Mode 


Find the mean, median, and mode of the values in the data set, rounded to 
the nearest whole. 


35; 305-39, 38, 30; 34,33,35, 33 


Hint SOLUTION 

Find the mean of thë 35 + 36 + 33 + 38 + 36 + 34 + 35 + 35 + 33 
values by finding the mean, <<a a 
average. The median 9 

is the middle number 315 


of the values, like the 
median is the middle 9 
stripe on a road. The = 35 
mode is the value that 


occurs most requently, The mean of the values is 35. 


median: 33, 33, 34, 35,65)35, 36, 36, 38 
The median is 35. 


Ta mode: The number 35 occurs more often than any other number. 
cS Online Connection 
m) | The mode is 35. 


www.SaxonMathResources.co! 
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Another way to analyze a set of numbers is by looking at its range. The range 
of a set of data is the difference between the greatest and least values in the 
data set. 


Example | 2. Comparing Data 


The table lists the total points teams scored in the two divisions of the 
All-Star Football League for the 2006 regular season. 


Total Points Scored in the 2006 Regular Season 


North 398, 425, 355, 307, 427, 301, 282, 305, 413, 
270, 292, 211, 335, 367, 298, 314 

South 385, 316, 300, 200, 353, 373, 353, 238, 427, 
324, 371, 267, 492, 331, 319, 168 


Does the North or the South have a greater range of points over the 2006 
regular season? 


SOLUTION 


Find the range of values for each data set by determining the greatest and 
least values in each set and finding the difference between them. 


North greatest value: 427; least value: 211 427 — 211 = 216 
South greatest value: 492; least value: 168 492 — 168 = 324 
Compare the ranges of the two data sets. 


324 > 216 


The data for the South has a greater range of values. Therefore, the values in 
this data set are more spread out than the values in the data set for the North. 


Certain values in a data set can affect the measures of central tendency. 
An outlier is a data value that is much greater than or less than the other 
values in the data set. 


Example 3] Analyzing the Effects of an Outlier 


The following data show the high temperatures (in degrees Fahrenheit) for 
the first fifteen days in July 2007 for Seattle, Washington. 


75, 79, 81, 81, 84, 81, 81, 78, 76, 78, 89, 98, 81, 78, 86 
Identify any outliers in the data set. 
SOLUTION 
Write the data in numeric order and observe any patterns. 


75, 76, 78, 78, 78, 79, 81, 81, 81, 81, 81, 84, 86, 89, 98 


The outlier value of 98 is much greater than the other values in the data set. 


Math Reasoning 


Generalize Which 
measure of central 
tendency best describes 
Super-Grow’s data? 
Explain. 


Describe how the outlier affects the measures of central tendency. 
SOLUTION 


Find the mean, median, and mode with and without the outlier and 
compare. 


With the outlier: 


1226 _ 
15 


Without the outlier: 


1128 _ 
14 


The outlier value of 98 raised the mean temperature by 1 degree. 


= Example EJ Application: Advertising 


Super-Grow Fertilizer placed this 


mean: 82 median: 81 mode: 81 


mean: 81 median: 81 mode: 81 


; 7 BUY SUPER-GROW TODAY! 
advertisement in the newspaper. Is 
the statement in the advertisement [rown with Super Grow Fertiize 10.8, 8, 6, 5,4, 7,5, 20 
EERE) 6, 7. 6. 5 7, 9, 7,5,7 
true? Does the statement accurately 


‘ . SUPER-GROW WATERMELONS HAVE AN 
describe the data? Explain. AVERAGE WEIGHT OF OVER 8 POUNDS! 
BRAND-X FERTILIZER WATERMELONS HAVE 
AN AVERAGE WEIGHT OF UNDER 7 POUNDS. 


SOLUTION 
Find the mean, median, and mode of the values for each data set. 
Super-Grow: mean = 2 z 8.1; median = 7; mode = 5 and 8; outlier = 20 


Brand-X: mean = `L z 6.6; median = 7; mode = 7; no outliers 


The statement is true since it lists the correct mean of each data set, but 
the outlier in the data for Super-Grow raises the mean for that data set. 
Without the outlier, the mean is 6.625. 


Lesson Practice 


i a. Find the mean, median, and mode of the values in the data set. 
46, 33, 25, 21, 38, 25, 30, 15, 28 


‘i b. Do trucks or convertibles have a greater range of sales over the 8-week 


period? 
Weekly Car Sales at AutoMart (in thousands of dollars) 
Trucks 350, 125, 415, 370, 560, 280, 265, 430 


Convertibles 640, 720, 600, 640, 810, 755, 780, 660 


The following data show the ages of 20 students graduating from college. 
22, 22, 23, 22, 25, 26, 22, 21, 22, 26, 64, 22, 23, 24, 22, 25, 22, 22, 24, 59 
c. Identify any outliers in the data set. 


d. Describe how any outliers affect the measures of central tendency. 
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e. The following data show the annual mean price of regular 
an gasoline for 10 cities across the United States in 2005: $2.26, $2.32, 
$2.22, $2.24, $2.27, $2.49, $2.39, $2.30, $2.48, $2.36. What was the 
median price of a gallon of regular gasoline among these cities in 2005 
in dollars? If budgeting money for gasoline, would you use this measure 
of central tendency? Explain. 


Practice Distributed and Integrated 


Find the greatest common factor. 


A Aab*ct — 2a°b*c? + 6a*bic Z 5n?x°y> — 10mxy + 15m xy" 
Simplify. 
Woe bac 
a a B aed 


5. A deck of cards contains 6 green cards and 2 yellow cards. What is the probability 
of drawing a green card, keeping it, and then drawing another green card? 


“6. Find the mean, median, and mode of the following data set: 


number of kittens in 11 litters: 3, 5, 4, 2, 6, 6, 2, 1, 4, 6, 5. 


o) 7. Statistics The numbers below have a mean of 17.5. What four identical values 
(20) could be added to this set of numbers to increase the mean to 19? 


{19, 18, 17, 17, 19, 15} 


8. Multi-Step The area of a square game board is represented by the 
expression (F — x) . 
a. Write this expression as a product of two terms. 


b. Distribute both fractions in the first factor, = and —-, one at a time, as if it 


were two separate problems: +(F — z) and -+(3 — =). 


c. Simplify the result of part b. 


XQ 2. Write When is the statement (—2)" = 2” true for a positive integer n? When is it 
False? Explain. 


ua 10. Data Analysis If x + 12 represents the number of data values in a set of data, the 
mean of this data is 9, and the sum of all the data values is 216, how many data 
values are in the set? 


a. Write an equation to find the value of x. Start with the formula for finding 
the mean. 


b. Solve for x. 


c. Find the number of data values in the set. 
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“11. Multiple Choice The following data set shows the number of minutes 8 students spent 
” studying last night: 30, 90, 60, 30, 90, 40, 90, 50. Which measure has a value of 55? 
A mean B median C mode D range 


No, Write Can 7 be the mode of 1, 2, 3, 4, 7, 7 even though it fails to occur in the 
middle of the data set? Explain. 


*13. Multi-Step Matthew opened a checking account last year for $150. Since then, the 
balance has increased by 15%, decreased by 8%, and then increased again by 25%. 
a. What is the account balance now? 


b. Did the balance increase or decrease over the original amount? By what 
percent? 


*14, A round-trip plane fare from Orlando, Florida, to Manila, Philippines, 
during autumn costs $1689. However, the same round-trip flight during winter 
costs $3474. Find the percent of change. 


“is. Provide a counterexample for this statement: The sum of an even number and an 
nv . 
odd number is an even number. 


*16, Analyze Juan recorded the number of points he scored individually in the last 13 
basketball games his team played: 33, 12, 18, 21, 10, 18, 14, 20, 11, 24, 0, 0, 0. Tell 
why the mode is not the best measure of central tendency to describe the data set. 


“17. In hockey, a goalie gets a shutout if he or she can prevent the opposing 
team from scoring for the entire game. Study the data in the table. Identify the 
outlier. What would this outlier represent in the data? 


Shutouts for the 2006—2007 Regular Hockey Season 


2583 52475 462 5 4 12 
53 532745333534232 2 


18. Multi-Step A cell phone bill can be calculated using the equation 10y = 3x + 360, 
’ where x is the number of minutes used and y is the amount of the bill. 
a. Rewrite this equation in standard form. 


b. Calculate the y-intercept and explain its real-world meaning. 


c. Calculate the x-intercept and explain its real-world meaning. 


19. (Recreation ) The formula h = —16f + 12t + 2 can be used to find the height of a 

C? ball that is kicked into the air from 2 feet off the ground with an initial velocity 
of 12 feet/second. Rewrite the formula by factoring the right side of the equation 
using the GCF and making the /’-term positive. 

20. Find 93% of 24 using a proportion. 


(42) 

21. Transporting Freight ) Ramps are often used to load freight on to trucks for 
transporting. The figure at right shows one possible structure of a ramp. 
The ratio comparing the area of the top of the ramp to the area of one 
of its sides is Simplify this expression. 


xl 
0.5(x? + 4x)" x+4 


Lesson 48 303 


22. Determine the slope of the line containing the two points (2, —9) and (4, —25). 


23. Formulate Translate “the sum of + an unknown and the opposite of 4 is less 
than 6.” 


24. Multiple Choice Marshall deposits $45 into his savings account every month. His 
current balance is $215. After how many months will his balance exceed $500? 
Write an inequality to represent the situation. 

A 45w + 215 > 500 B 45w + 500 < 215 


C 45w + 215 < 500 D 45w + 500 > 215 


25. Write Ym with a fractional exponent. 


*26. Multiple Choice Which expression is equal to —157? 
A V-15 B -V15 


c 1 1 


D 
—15 V'15 


4 


27. Find the percent of increase or decrease from an original price of $500 toa 
“ new price of $400. 


*28. Error Analysis Student A and Student B computed the percent of increase of the 
price of gasoline in Idaho at $3.25 in June 2007, from the nationwide average of 
$3.07. Which student is correct? Explain the error. 


Student A Student B 
$3.25 — $3.07 _ $0.18 $3.07 — $3.25 _ $0.18 
$3.07 ~ $3.07 $3.25 Sagas 
x 0.06 ~ —0.06 
= 6% = 6% 


On, 
“ the square below. 


2 in. 


30. Analyze Determine if the premise and the conclusion use inductive or deductive 
ad reasoning. Explain your choice. 


Premise: The light turned on the last 50 times the switch was flipped. 


Conclusion: The light will turn on the next time the switch is flipped. 
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Geometry Draw a similar figure whose perimeter is 75% more than the perimeter of 


Graphing Linear Functions 


l Graphing Calculator Lab (Use with Lesson 49) 


While the graph of an equation can be drawn by hand, this method may be 
time-consuming. Also, it can be difficult to read exact values on a hand- 
drawn graph. A graphing calculator quickly creates an accurate graph of 
an equation. 


Graph the line y = 2x + 7. 


1. Enter the equation into the Y= editor. Press EERTE 
the key. Then press 2 7. eana 


2. Press Ø and choose 6: ZStandard to view 


the graph of the equation in the standard 
viewing window. 


3. Place the cursor on the y-intercept by 
pressing EA. The cursor will automatically 
appear on the y-intercept the first time the 
function is traced. The coordinates of the 
cursor are located at the bottom of the screen. 


The y-intercept for the line y = 2x + 7 
is (0, 7). 


4. While the cursor is tracing the y-intercept, 


press ga. This will center the viewing window 
on the y-intercept. 


5. Press ØJ and select 5: ZSquare. The graph 


now appears to have a steeper incline. This is 
the most accurate picture of the graph 
of y=2x+7. 
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6. Trace the line to locate other points on the 
graph by pressing S. Use the D and 9 keys 


to move the cursor along the line. The 


coordinates of the cursor are displayed at the 


bottom of the screen. Haar 74194 [Y=B. 9354839 


Lab Practice 


Use the line y = 3x + 6 to complete the problems. 


a. Graph the equation in the standard viewing window. 

b. Find the y-intercept of the line. 

c. Use the trace feature to find the coordinates of 3 other points on the 
line. Round to the nearest hundredth. 


Use the line y = —5x + 2 to complete the problems. 


d. Graph the equation in the standard viewing window. 

e. Find the y-intercept of the line. 

f. Use the trace feature to find the coordinates of 3 other points on the 
line. Round to the nearest hundredth. 
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| Warm Up 


i. Vocabulary Which ordered pair could be the coordinates of the 


y-intercept of a graph? 


A (3, 0) B (0, 4) C (1,2) D (—1,—6) 
Solve for y. 
2. x+3y—4=0 3.3x —2y-—7=0 


(29) 


Find the y-value given the x-value. 
4.y=2x+10;x=4 5 
(30) 


2 
. y=x; x= -9 
G0) > 


New Concepts The slope-intercept form of a linear equation can be used to graph lines 


Math Language 


The y-intercept is the 
y-value where a graph 
intersects the y-axis, and is 
usually represented by the 
variable b. The coordinate 
is (0, b). 


r= 
CS Online Connection 


www.SaxonMathResources.com 


quickly because it gives information about the characteristics of the graph of 
the equation. 


Slope-Intercept Form of an Equation 


i 


The slope-intercept form is y = mx + b, where the value of m is the slope 
of the line and the value of b is the y-intercept. 


Determining the Slope and y-Intercept of a Line 


Determine the slope and the y-intercept of each equation. 


a.) y=3x-4 


SOLUTION The equation is already written in slope-intercept form. The 
slope (m) is the coefficient of x, and the y-intercept is the constant value in 
the equation. Write the equation so that the operation with the constant is 
addition. 


y = 3x + (—4) 
slope: 3 y-intercept: —4 


2x +3y—-9=0 


SOLUTION Isolate the variable y to write the equation in slope-intercept form. 


2x+3y-9=0 
—2 —2 
== = Subtraction Property of Equality 
3y — 9 = —2x 
+9 +9 Addition Property of Equality 
2 = eee Division Property of Equality 
y= -2x +3 
slope: -4 y-intercept: 3 
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Hint 


Slope is often written 

as tise or “rise over run.” 
When the value of m is 
a whole number, think 
about it in rational form. 


6 
For example, 6 = T 
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The solution of an equation in two variables is an ordered pair or set of 
ordered pairs that satisfies the equation. Solutions of equations in two 
variables can be represented in a table of values or as a graph on a 
coordinate plane. 


Example 2] Graphing an Equation of a Line in 


Slope-Intercept Form 


Graph each line using the equation that is in slope-intercept form. 


SOLUTION 


Identify the slope and y-intercept from the equation. There is no constant, 
so the value of b is 0. 


slope: z y-intercept: 0 
Graph the y-intercept on the coordinate 
plane at point (0, 0). 


Use the value of the slope to plot another 

7 P . 2 7 
point on the line. The slope is 5, so this means a 
rise of 2 over arun of 3. Starting at the y-intercept, 
(0, 0), move 2 units up and 3 units to the right. A 
second point on the line is (3, 2). 


Draw a line through the two points. 


2x+y+5=0 


SOLUTION 

Write the equation in slope-intercept form. 

y= —2x-—5 

Identify the slope and y-intercept from the equation. 
slope: —2 y-intercept: —5 


Graph the y-intercept on the coordinate 
plane at point (0, —5). 


Use the value of the slope to plot another 
point on the line. The slope is —2, or —2, so this 


y-intercept 


means a negative rise of 2 over a run of 1. Starting 6 
at the y-intercept, (0, —5), move 2 units down and Run 1 (l, =m) 
l unit to the right. A second point on the line TE 


is (1, —7). 


Draw a line through the two points. 


You can use a graph to write an equation of the line in slope-intercept form. 


Example 3| Writing the Equation of a Line from a Graph 


Write the equation of the graphed line in 
slope-intercept form. 


SOLUTION 


Identify the y-intercept from the graph by 
identifying the y-value where the line crosses the 
y-axis. 


y-intercept: —1 


Identify the slope by determining how to move from one point 
to another. 


rise = | 
run = 2 
slo me 

pe: 5 


Write the equation in slope-intercept form. 


y=ix-1 


Write the equation of the graphed line in slope- y 


intercept form. y-intercept 
ES% | 


SOLUTION Rise -35 


Identify the y-intercept from the graph by identifying =4 -2 


i : pe LF 
(athiReasonina the y-value where the line crosses the y-axis. 


Generalize What is the y-intercept: 2 -4 
slope of a horizontal 
line? What is the slope- 
intercept form of the 
equation of a horizontal 


Identify the slope by determining how to 
move from one point to another. 


line? rise = —3 
run = | 
slope: —3 


Write the equation in slope-intercept form. 


y=-3x4+2 


Check Verify the solution by graphing the equation 
on a graphing calculator and comparing it to the 
original graph. 
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Math Reasoning 


Analyze Why is the 
graph of the line 
shown only in the first 
quadrant? 


Caution 


Even though a linear 
equation is often used 

to represent a real-world 
problem, pay attention to 
restrictions on the domain 
and range. 


When working with a real-world application of linear equations, it is 
important to correctly identify all of the values. The y-intercept is often a 
starting value. The slope of a line is the rate of change, so the value that is 
the rate of change in the problem will be substituted for m. 


Example Calculating Rental Rates 


Monica is helping prepare a budget for her family vacation. The family 
has decided to rent canoes for a day on the lake. The rental for a canoe is a 
$25 flat fee plus $10 per hour. Write an equation in slope-intercept form to 
represent this situation and then graph it. 


SOLUTION 
Define the variables. 


Let y represent the total rental cost and x represent the number of hours of 
canoe rental. 


Identify the slope and y-intercept from 


the information in the problem. Canoe Rental Rates 


The slope is 10 because it is the rate of change 


based on the number of hours the canoe is a 

rented. The y-intercept is 25, the flat fee or § 70 

cost, of renting the canoe for 0 hours. g a 
G 

Write the equation in slope-intercept E a 

form. £ 20 

< 10 

y=10x +25 0 


1234567849 
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Number of Hours 


Graph the equation of the line. 


Lesson Practice 
Demir the slope and the y-intercept of the equation. 
a. y = 0.7x — 4.9 b. —9x + 3y = 12 


Graph each line using the equation that is in slope-intercept form. 
d. x — 4y — 20 = 0 


Write the equation of the graphed line in slope-intercept form. 


e. Write the equation of the graphed line in 
slope-intercept form. 


f. Write the equation of the graphed line in slope-intercept 
form 


g. Monica’s family will be renting a car on their vacation. 
ŒV The car rents for an initial fee of $50 plus $0.50 per 
mile. Write a linear equation in slope-intercept form to 
represent this situation and then graph it. 


Practice Distributed and Integrated 


Expand each expression by using the Distributive Property. 
A x’y*(3xy — 5y) 2 —2x*y*(4x°y — 3xy) 

Evaluate each expression for the given values. 
3; xyz if x = 3, y = —2 , and z = 4 A. —x — y if x = —3 and y = —2 
E Find the x-intercept of the line 3x + 2y — 10 = 0. 
‘8. Identify the slope and y-intercept of the line 2x — 5y — 6 = 0. 
T Multiple Choice What is the equation of the graphed line? 

Ay=-ix+3 B y= -ix -3 


Cy=-3x4+3 D y=-3x —3 


*8. Multi-Step The directions on a box of frozen biscuits state to cook one biscuit for 90 
seconds on high and to add 15 seconds of cooking time for each additional biscuit. 
a. Write a linear equation in slope-intercept form to represent the situation. 
Identify what the variables y and x represent. 


b. Analyze What is the y-intercept of the graph? Does it have any meaning? Why 
or why not? 


*9, (Measurement Conversion ) The formula for converting from Celsius to Fahrenheit is 
/ F= 2C + 32, where C is the temperature in degrees Celsius and F is the 
temperature in degrees Fahrenheit. Identify the slope and the y-intercept of the 
equation and then graph it. 
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“10, (Pet Care) The table shows a feeding chart on the bag of a certain brand of cat food. 


Maximum Weight of Cat | Amount of Food Per Day 
6 Ib + cup 
9 Ib 14 cups 
12 Ib 13 cups 


a. Write an equation in slope-intercept form. 
AN b. Write The three points in the table show that this is a linear equation. Do you 
think this relationship would be a linear equation? Explain. 


11. Find the mean, median, and mode of the set of data below. 
*” number of pockets in 8 pairs of pants: 4, 2, 0, 4, 5, 4, 2, 3 


12. Error Analysis Two students studied the table of data. 


(48) Lowest Recorded Temperature 


Student A says that the median lowest temperature per in San Diego (in °F) 

month for San Diego, California, is 38.5°F. Student B says 

that the median is 52.5°F. Which student is correct? Explain July 2006 | 68 | Jan 2007 | 35 

the error. Aug 2006 | 63 | Feb 2007 | 45 
(@)*13. Probability Hari surveyed the first 15 students who came to Sep 2006 | 61 | Mar 2007 | 45 


(48) 


class about the number of pets they owned. According to the Oct 2006 | 55 | Apr 2007 | 50 
data he collected, is the next person he surveys likely to have Nov 2006 | 42 | May 2007 | 55 


more than 4 pets? Explain. 
Dec 2006 | 42 | Jun 2007 | 58 
2, 4,3,1,.1,0,2, 2,33 7,0,4,2,1,1 


: w x2 — 12x 
ech Simplify eo x 


15. Find 22% of 80 using a proportion. 


(42) 


16. Estimate Approximate the slope of the line shown in the graph. 


17. (Travel) Quick Cab charges a $5 fee for a ride, plus $0.15 for every block. 
i Speedy Cab charges $7 for a ride, but only $0.05 every block. For what 
number of blocks is the cost of travel the same? 


18. A deck of cards contains 15 cards, five of each number 1, 2, and 3. What 
©? are the odds of getting a 1? What are the odds against getting a 3? 


19. Write a recursive formula for the arithmetic sequence with a, = —3 and common 
©% difference d = 9. Then find the first four terms of the sequence. 


20. Multi-Step Use the similar triangles shown. N 

CH a. What angle corresponds with LM? Nn 
b. Find mZQ. 6 Q 7 s 
c. What is the scale factor of the triangles? M 10 P 


d. Use the scale factor to find the value of x. 
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21. 


(48) 


(47) 


*24. 


(46) 


*25. 


(46) 


26 


(47) 


(45) 


*28. 


(44) 


29. 


(Inv 4) 


30. 


(40) 


The number of visitors to national parks in the United States each year 
for the years 1990 to 2005 (in millions) are as follows: 258.7, 267.8, 274.7, 273.1, 
268.6, 269.6, 265.8, 275.3, 286.7, 287.1, 285.9, 279.9, 277.3, 266.1, 276.9, 273.5. 
Find the range of the data. 


7cm’, 8 cm’, 12 cm’, 6 cm’, 7 cm’, 10 cm’, 6 cm”. If the triangle at right has 
the same area as the mean value in the data set, what is the height (/) of the 
triangle? 4cm 


> Geometry Ferdinand found the areas of seven triangles. This was his data set: l 


. Error Analysis A box of chocolates sells for $12.50. The price of the chocolates 


decreased by 15% from last year. Student A and Student B tried to find the price 
from last year. Which student is correct? Explain the error. 


Student A Student B 


OSA = 312550 0.857 = 512.50 

0.15n _ $12.50 0.85n _ $12.50 

(ike = Ons 0.85 0.85 
n = $83.33 n= $14.71 


Multi-Step A square table has an area of 2116 square inches. 
A tablecloth hangs 3 inches over each end of the table. 
a. What is the length of one side of the table? 


b. What is the area of the tablecloth? 


c. What is the area of the part of the tablecloth that hangs over 
the table? 


A = 2116 in? C3 in. 


Analyze Copy and complete the statement with Vv V256 2 VV256 >, <,or=. 


Find the percent of increase or decrease to the nearest percent from an original 
price of $20 to a new price of $23. 


7. Write an inequality for the following sentence: The sum of twice a number and + 


is less than 12. 


Satellites perform sophisticated data collection, but over time their 
orbits decay, affecting their measurements. In 1980 the NOAA-06 satellite was 


holding an orbit of 826 km. By 1996 the orbit had decayed to 804 km. What was 
the average rate of orbital decay for NOAA-06? 


Analyze Determine if the following statement uses inductive or deductive reasoning. 
Explain your choice. 
“If Sharon made at least one goal at each of her last soccer games, then she will 


make at least one goal at her next soccer game. 


Multi-Step A leather footstool in the shape of a cube is being made for a living 
room. The length of one side of the footstool is 2x inches. 
a. What is the area of one side of the footstool? 


b. What is the surface area of leather needed to make the footstool? 
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| Warm U p 1. Vocabulary A(n) is a mathematical statement that compares 
quantities that are not equal. 


a Translate the sentence below into an inequality. 


137 is at least 13 less than twice a number. 


Simplify. 
3.8y —3 =15 4.7=5x+4 
(23) (23) 


New Concepts A linear inequality in one variable is an inequality that can be written as 
ax < b, ax > b, ax < b, ax = b, or ax + b, where a and b are real numbers. 
Unlike equations, inequalities can have more than one numeric solution. 
Math Language 

The solution of an inequality in one variable is a value or set of values that 
The expression ax + 0 . . . i ; ; x ; 5 
means that x can equal satisfies the inequality. To determine if a value is a solution to an inequality, 
any number except zero. substitute the value of the variable into the equation and simplify. If the 

inequality statement is true, the value is part of the solution set. 


Example 1] Identifying Solutions to Inequalities 


Determine which of the values {0, 2, 4, 6} are part of the solution set of the 
inequality 4y — 5 > 11. 
SOLUTION 
Substitute each value into the inequality. 
y=0 y=2 
4-0-S2>11 4-2-5211 
00-5211 8-5211 
— 5 > 11; false 3 > 11; false 
y=4 y=6 
4.4—-5>11 4-6-5211 
16-5211 24-5>11 
11 > 11; true 19 > 11; true 


Online Connection 
www.SaxonMathResources.com ) | The solution set for 4y — 5 > 11 includes 4 and 6. 
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Equivalent inequalities are inequalities that have the same solution set. 


It is not always reasonable to list all the values in a solution set. Instead, a 

graph on a number line can represent the solution set of an inequality. The 
graph shows the endpoint of the solution set as an open or closed circle. A 
heavy line and arrow indicate all values that are in the solution set. 


x>0 x <0 


To create the graph of an inequality, first create a number line that includes 
the endpoint. Then determine if the endpoint should be shown with an 
open or closed circle. Finally, from the endpoint, draw a heavy line with an 


Math Reasoning 


Write Why are the circles 
filled in for the graphs of 


the inequalities including arrowhead to show the solution. 
>and <? 
ei 2 | Graphing Inequalities 

Graph each inequality. 

g>58 v>6 

SOLUTION SOLUTION 

circle: open circle: closed 

arrowhead points to the right arrowhead points to the right 
Caution eee ++ 

5 54 58 62 5 6 7 


When the variable is to 


the right of the inequality 
symbol, be careful to read xs-2 l0>f 


the inequality correctly. 


SOLUTION SOLUTION 
circle: closed circle: open 
arrowhead points to the left arrowhead points to the left 
== SS 
-4 -2 0 8 10 12 


The graph of an inequality can be translated to symbolic form. First 
identify the endpoint. If the endpoint is closed, the inequality includes 
that value and is represented using either > or <. If the endpoint is open, 
the inequality does not include that value and is represented using either 
> or <. 
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Math Reasoning 


Analyze Although the 
graph of an inequality 
for a problem-solving 
situation includes a 
wide range of values, 
the problem will create 
some restrictions. What 
restrictions would be 
placed on this problem? 
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Example 3| Writing an Inequality from a Graph 


Write an inequality for each graph. 


AH (b.) 
O- b 


SOLUTION SOLUTION 
endpoint: —1 inequality: > endpoint: 25 inequality: > 
k>-1 n> 25 
C.) — et —_— eH 
01131 120 150 180 
42 4 
SOLUTION SOLUTION 
endpoint: + inequality: < endpoint: 150 inequality: < 
3 
<2 z< 150 
nS 


SEUA 4| Application: Practice Time 


Marie does not take a break until she has practiced playing the violin for at 
least half an hour. 


(a. ) Write an inequality to represent the number of hours that Marie must 
practice before she takes a break. 


SOLUTION Let / represent the number of hours that Marie practices. The 
phrase “at least” can be represented with >. 


h>=0.5 


Graph the solution set of the inequality. 


SOLUTION Identify the endpoint (0.5), determine if the circle is open or 
closed (closed), and the direction in which the arrowhead points (to the 
right). 


Lesson Practice 


a. Determine which of the values {—2, 0, 5, 11} are part of the solution set 
(Ex 1) š a 
of the inequality 3x + 4 < 19. 


Graph each inequality. 


b. u > —2 
(Ex 2) 

& t > 2.5 
(Ex 2) 


1 
d. y<35 
(Ex 2) 4 3 


e U>yv 
(Ex 2) 


Write an inequality for each graph. 


f. 
(Ex3 1 0 1 2 3 


j. (Chemistry ) The boiling point of a liquid is the temperature at which it 
(Ex 4) : ie p s 
changes into a gas. The boiling point of water under normal atmospheric 


conditions is 100°C. Write an inequality to represent the temperatures for 
which water is a gas. Graph the solution set of the inequality. 


Practice Distributed and Integrated 


Factor the greatest common factor. 
1. 6n? — 2k°m — km 
(38) 


2 mx4y? — my? + Snexsy? 


Simplify. 
2%); 
33. [5 4. (2x°y’)4 
(40) | a (40) ony) 


5. True or False: The set of whole numbers is closed under subtraction. If false, give a 
í counterexample. 


& Determine the slope of the line shown in the graph. 


as Write 5x — 2 = 6y in standard form. 
3 Write the expression y/y with a fractional exponent. 
a Probability 7 cards labeled P, E, R, C, E, N, and T are in a jar. Find the probability 


of picking a P and then an E if the card drawn is not replaced. 
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10. 


(33) 


*13. 


(50) 


*14. 


(50) 


N15. 


(50) 


1 


(50) 


1 


(37) 


18. 


(40) 


19. 


(41) 


*20. 


(42) 


21. 
(43) 
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At an amusement park, there are 5000 families. Ten families are chosen to 
have a meal with the park’s owner each day. What are the odds that a family will be 
chosen? 


. Write a rule for the n"™ term of the sequence with a, = 32 and common difference 


d= —6. Then find the fifth and twelfth terms of the sequence. 


. Error Analysis Two students wrote the equation 3x + 5y = 15 in slope-intercept form. 


Which student is correct? Explain the error. 


Student A Student B 
mee: Do 
oa T3 I= PS 


Determine which values in the set {—6, 0, 1, 6} are solutions to the inequality 
—2y +3 <0. 


Multiple Choice Which of the following inequalities describes <et 
the graph? ao ee ae. Me 
Ax<7 B7<x 


Cx>7 Dx>7 


Write Explain how to graph the inequality n > 12. 


6. Formulate How could Yalda write the inequality x # 2 as two separate inequalities? 


7. Multi-Step The approximate diameter of Earth is 12,756,000 meters. The diameter 


of the Sun is approximately 695,900,000 meters. 
a. Write these distances in scientific notation. 


b. About how many times larger is the Sun than Earth in diameter? 


Physical Science) The formula E = mc’ represents the amount of energy £E, in joules, 


contained in an object with a given mass m, in kilograms. The variable c represents 
the speed of light, which is about 3 x 10° meters per second. Find the amount of 
energy in an object weighing 2 kg. 


Multi-Step Ivan and Jed are both reading the same book for a 
school report. The graph shows the number of pages they read 
over time. 

a. What is Ivan’s reading rate? 


b. What is Jed’s reading rate? 


Number of Pages 


Time 


Justify Janis is trying to find 36% of 212 using mental math. She knows how to find 
25% of 212, 10% of 212, and 1% of 212. Can she use the sum of these percentages 
to find 36% of 212? Why or why not? 


Simplify the rational expression ate State any excluded values. 
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e- 


23. 


(47) 


\ 24. 


‘X27. 


(47) 


"25. 


(48) 


26. 


(48) 


(49) 


"23, 


S 29, 


E (49) 


*30. 


(50) 


(Personal Finance) (Personal Finance) Ricardo babysits his brother for $5 per hour. He wants to earn 

’ enough money to buy a new game console that costs $280. If he has already saved 
$135, write an inequality that represents the least number of hours of babysitting 
he needs to do to be able to buy the game console. 


Multiple Choice 49 changes to 45. Find the percent of increase or decrease. 
A 4% B 8% C 2% D 6% 


Write Kwami’s video game collection increased from 6 video games to 9 video 
games. Lisa’s CD collection increased from 20 CDs to 28 CDs. Compare the 
amount of increase and the percents of increase of both collections. 


Troy recorded the number of minutes 11 people spent jogging: 25, 26, 18, 28, 20, 
15, 27, 70, 32, 15, 21. Find the mean, median, and mode for the data. 


Two students looked at the following data that show the number of hospitals in 
each state. Find the range of the data. 


108, 19, 62, 87, 361, 70, 35, 6, 203, 146, 24, 39, 191, 113, 115, 134, 105, 
131, 37, 50, 78, 144, 132, 93, 119, 54, 85, 30, 28, 80, 37, 206, 115, 40, 
166, 109, 58, 197, 11, 62, 51, 127, 418, 43, 14, 88, 85, 57, 121, 24 


Write Doyle wrote the linear equation of a graphed line for a homework problem. 
Explain how a table of values for the graph of a linear equation can be used to 
verify his answer. 


Geometry Write an equation in slope-intercept form that shows the 
relationship between the perimeter of a square (y) and the length (x) 
of a side. Graph the equation and find the coordinates of 3 points on 
the line. 


Jean Claude is making painted candles to sell at a local craft 

market. He purchased $185 in materials and sells each candle for $7.50. 

a. Write a linear equation in slope-intercept form that can be used to 
calculate his profit (y) based on the number of candles sold (x). 

b. Use a graphing calcuator to graph the equation. 


c. How many candles must Jean Claude sell to make a profit? 
The freezing temperature of water at normal 
atmospheric conditions is 32°F. Write and graph an 


inequality to model the temperatures at which water 
freezes. 
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INVESTIGATION 


Math Language 


To negate a statement 
means to state its 
opposite using the word 


Me ne 
n SS Online Connection 
g www.SaxonMathResources.com 


Using Logical Reasoning 


| 


Recall from Investigation 4 that a conditional statement has a hypothesis 
and a conclusion. For any conditional statement, a converse, inverse, and 
contrapositive can be written. 


In the converse of a conditional statement the order of the hypothesis and 
conclusion of the original statement is reversed. 


Original Converse 
If a figure is a triangle, If a figures has three sides, 
then it has three sides. then it is a triangle. 


The inverse of a conditional statement negates both the hypothesis and the 
conclusion. 


Original Inverse 
If a figure is a triangle, If a figure is not a triangle, 
then it has three sides. then it does not have three sides. 


The contrapositive switches the hypothesis and the conclusion and 
negates both. 


Original Contrapositive 
If a figure is a triangle, If a figure does not have three sides, 
then it has three sides. then it is not a triangle. 


Write the given statement in the form indicated. Note whether the new 
statement is true or false. If false, give a counterexample. 
1. Write the converse. If a number ends in 5, then it is a multiple of 5. 


2. Write the contrapositive. If two lines are parallel, then they do not 
meet. 


3. Write the inverse. If it is Monday, then I will go to school. 
4. Write the inverse. If a number is even, then it is divisible by two. 


The statement, “Dallas is the capital of New York,” is false. However, 
saying “Dallas is not the capital of New York” is true. The truth value of a 
statement is either true or false. 


5. Complete the tables to compare the truth values of an original 
statement and its contrapositive. 


True or True or 


Original False Contrapositive False 


If a figure is a square, 
then it is a rectangle. 


If a number is odd, 
then it is divisible by 2. 


6. What is the relationship of the truth values of an original statement 
and its contrapositive? 


7. To compare the truth values of the converse and inverse, complete the 
table for each original statement. 


Original statement: If a figure is a square, then it is a rectangle. 


True or 
False 
Converse 
Inverse 
Original statement: If an object has wheels, then it is a bicycle. 
True or 
False 
Converse 
Inverse 


8. What is the relationship of the truth values of the converse and inverse 
of an original statement? 


Investigation Practice 


Write the given statement in the form indicated. 
Original statement: If it is raining, then it is cloudy. 


a. Write the contrapositive. 

b. Write the converse. 

c. Write the inverse. 

d. Generalize If the original statement is true, what is the truth value of the 
contrapositive? 

e. Predict If the converse of a statement is false, what is the truth value of 
the inverse of the statement? 


Identify Statement 2 as the converse, inverse, or contrapositive of 
Statement 1. Then indicate the truth value of each statement. 
f. Statement 1: If a figure is a rectangle, then it is not a triangle. 
Statement 2: If a figure is a triangle, then it is not a rectangle. 
g. Statement 1: If a figure is not a polygon, then it is not a right triangle. 
Statement 2: If a figure is a polygon, then it is a right triangle. 


SHITE RHEE ALLAS ING UIVUIICI LAVEISIIIVITS VVEIUIT LIANG 
Denominators 


i 
' 
f 


2 ‘ 
Warm Up 4 Vocabulary =~ is a(n) _______ expression. 
Simplify. 
2.5n—k+n 


(18) 
Factor each expression using the GCF. 


3. 4x° + x 4. Ww? — w 
(38) (38) 
5. Multiple Choice Which expression is equivalent to 6g” — 12g + 3? 


C A 3(g— 5) B 6g(g-2)+1 
C 3g(27 — 4g + 1) D 3(2g° — 4g + 1) 


New Concepts Rational expressions have variables in the denominator. All values that would 
make the denominator equal zero are excluded. 


Identifying Excluded Values 
Math Reasoning Find the excluded value(s) in each expression. 


Analyze Compare 


3 
substituting a variable == 
5m 


that makes the 
denominator equal to 


zero and dividing by SOLUTION 
zero: 5m = 0 Set the denominator equal to zero. 
5 0 a , 
rae) Divide both sides by 5. 
m=0 
m#0 0 is an excluded value. 


SOLUTION 
m+1=0 Set the denominator equal to zero. 
-l=-1 Subtract 1 from both sides. 


. Online Connection | m=-—1 
www.SaxonMathResources.com | m + —] —1 is an excluded value. 
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Hint 


If there is more than one 
term in the numerator or 
denominator, begin by 
factoring. 


y + 2 cannot be factored. 


Ay? + 8y can be factored. 


eG ey 2| Simplifying Rational Expressions 


Simplify each rational expression, if possible. Identify any excluded values. 


Ga) SH 
12h 
SOLUTION 
12h=0 
h=0 
h#0 
Sh 
12h 
1 
B Afi(2h) 
=MG) 
_2h 
3 


2m — 6 
m— 3 
SOLUTION 
m—3=0 
m=3 
m#3 
2m — 6 
m— 3 
2 (m+3) 
(m—3) 
=2 


4y? + 8y 
y+2 


SOLUTION 
y+2=0 
y=-2 


Set the denominator equal to zero. 
Solve. 


0 is the excluded value. 


Factor out the GCF. 


Simplify. 


Set the denominator equal to zero. 
Solve. 


3 is the excluded value. 


Factor the numerator. Divide out common factors. 


Simplify. 


Set the denominator equal to zero. 
Solve. 


—2 is the excluded value. 


Factor the numerator. Divide out common factors. 


Simplify. 
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Hint 


pq” 


324 


is the same as ra 
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ABS ty 3| Simplifying Expressions with Integer Exponents 


Simplify each rational expression, if possible. 


SOLUTION 
b_ 2b 
© Ë 
= m The expressions have like denominators. Subtract 
a the numerators. 
p- 
p'¢ 
SOLUTION 
> 7p 
PI = 
q 
7 
= £ — £ Write the expression with only positive exponents. 
q q 
6p , , 
= -— The expressions have like denominators. Subtract the 
q numerators. 


= Example [J Application: Fencing a Field 


6a 6 
A rectangular field has kopii TET = a km 
kilometers and width ~ a kilometers. 
Find the amount of fencing needed to 8 km 
enclose all four sides. 3a +4 
SOLUTION 
P=2(1+w) Write the formula for the perimeter of a rectangle. 


P= 2( an I + = i| Substitute for the length and width. 


= o| = t 5] The expressions have like denominators. Add the 
numerators. 
1 
23a+4) 
= 2| ———— Factor the numerator. The GCF is 2. 
1 
= 2(2) Simplify. 


4 kilometers of fencing is needed. 


Lesson Practice 


Find the excluded values in each expression. 
(Ex 1) 


a. T 
+2 
p 
pa 
g—5 
3g —15 
Simplify each rational expression, if possible. Identify any excluded values. 
4a g dtl 
* 2@ ` d 
E 32° — 6z m 5xy — 10x 
5z — 10 xy" 
Simplify each rational expression, if possible. 
4f 2f 
F 
i. 6m°nt + = 
n 


j. (Framing ) A rectangular mirror has a frame with length 2*+> inches and 


4y 
(Ex4) | a F A 
width &= inches. Find the perimeter of the frame. 


4y 
2x +5; 


dy n: 


Practice Distributed and Integrated 


Simplify. 
1. V81 N2 
(46) (46) 
3. V64 4. \/—64 
(46) (46) 


5. Write 7y = ax — 1 in standard form. 
(35) 


12x? — 16x 


A Simplify y 
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* 
(51) 


19, 
(51) 


*10. 


51) 


"11 


(51) 


12. 


(34) 


13 


(Inv 5) 


14. 


(48) 


15. 


(36) 
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dm? , 5d 
a Tm 
BA 4 J 
y hs 
Multiple Choice What is the excluded value for aos 
A h4 -2 B A40 
Ch#2 DhA#3 
f 160 + 160f 
A NCAA football field has a width of — -pr~ feet and a length 
a feet. A person walks the outside boundary line to mark it with chalk. 


How far does the person walk? 


360 + 360f 


ft 


f+1 


z : : 5 : 
Write Find the excluded value of the rational expression soe Explain. 


You begin a long-distance trip along the highway at mile marker 21. 
After 5 minutes, you pass mile marker 32. After another 5 minutes, you pass mile 
marker 43. You have been traveling at a constant rate. If you continue to travel 
at this constant rate, what mile marker will you be at after 60 minutes? (Hint: 
Consider marker 21 (after 0 minutes) to be a,, marker 32 (5 minutes) to be a, 
marker 43 (after 10 minutes) to be a3, and so on.) 


. Write the converse of the following statement: If a number is a whole number, 


then the number is a natural number. Then determine whether the new statement 
is true or false. If false, give a counterexample. 


Multiple Choice The following data set shows the height in inches of 9 eighth 
graders: 66, 62, 56, 64, 60, 62, 58, 57, 59. What is the range of the data? 
A7 B 10 


C 60 D 62 


The scale factor of two similar triangles is 4:5. If one angle of the smaller triangle 
measures 60°, what is the measure of its corresponding angle in the larger 
triangle? 
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16. 
(41) 


*17, 
4 


Ţ “18. 


(43) 


19. 
(44) 


20. 
(47 


21. 
(Inv 4) 


*22. 


(50) 


+23. 


Produce Cost ) Find the unit price of apples at the grocery store. 


Apples (Ib) 1.5 2 3 Wd 
Cost $2.40 $3.20 $4.80 $5.60 


Multi-Step Luca and Paolo buy old bikes for a few dollars each, and then fix them 
up so that they can sell them for a profit. If they bought a rare tandem bike for $8, 
spent an additional $150 on the bike for paint and parts, and sold it at a 285% 
profit, then how much money did they sell the bike for? 

a. Analyze If profit means the amount of money Luca and Paolo made after 
taking into account what they spent, write an equation to find how much the 
bike sold for. 

b. Solve the equation to find the sale price of the bike. 


Write If a rational expression has values at which the numerator equals 0, are 
these points undefined for the expression? Explain. 


Determine the slope of the line shown on the graph. 


Find the percent of increase or decrease if the original price was $7000 and the 


: new price is $10,200. 


Analyze Determine if the premise and the conclusion use inductive or deductive 
reasoning. Explain your choice. 


Premise: The measures of two angles in a triangle add up to 80°. 
Conclusion: The third angle is 100°. 


(Astronomy ) The surface temperature of the sun is about 5880 kelvins. The 
sun’s core is much hotter. Create a graph of an inequality that represents the 
temperature of the sun’s core. 


Geometry According to a city bylaw, the area of a store’s sign cannot exceed 
900 square decimeters. Write and graph an inequality to represent the situation. 


24. Justify The numbers of students who bought lunch each day this month are 


(48) 


listed below. 


176, 134, 208, 170, 149, 153, 136, 
200, 168, 150, 157, 141, 211, 176, 
145, 155, 128, 199, 182, 148. 


a. How would you find the median of the set of data above? 
b. Find the median. 
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25. Write the equation 5x + 3y = 9 in slope-intercept form. 


26. Multiple Choice Which equation has a slope of —5 l and a y-intercept of —3? 


A 4x + 2y+3=0 
B 3x + 6v+6=0 
C 5x + 10y +30=0 
D 6x+2y+1=0 


*27. Determine which values in the set {—1, 0, 1, 2} are solutions to the inequality 


x-12>4. 


28. Error Analysis Two students graphed the statement “A number is at least 9” as shown 


’ below. Which student is correct? Explain the error. 


Student A Student B 
D S st + ee 
6 8 10 12 6 8 10 12 


29. Multi-Step The graph shows that the temperature is now at least the temperature it 


was this morning. How can the current temperature be expressed with a sentence? 


—18 —16 —14 —12 
a. Write an inequality for the graph. 


b. Translate the inequality into a sentence. 


= 30. Measurement The specifications for a housing development include that each 


328 


lot has to be at least 14 acres. Write and graph an inequality to represent the 
situation. 
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LLL | Li LUHA Ui dad LINIS 
Given Two Points 


Warm Up 


L Vocabulary The is a measure of the steepness of a line. 
2 Find the x-intercept in the equation 3x + y = 6. 


3 Find the y-intercept in the equation 3x + y = 6. 


Solve each proportion. 


2_4 5 


o Tn 5. zl 
3609 Nn 364 x+10 3 


New Concepts A line can be graphed if the slope and any point 


Hint 


A slope of 4 is the same 
as 4. 


Math Language 


The slope of a line 
represents a rate of 
change. A positive slope 
slants up to the right. 

A negative slope slants 
down to the right. 


Online Connection 
www.SaxonMathResources.com 


on the line are known. For example, to graph a 
line that has a slope of —2 and passes through 
(2, 4), begin by plotting the point (2, 4). From 
the point (2, 4), count down two units and to the 
right three units. Plot a point there. Then draw 

a line through the two points (2, 4) and (5, 2). 


Using Slope and a Point to Graph 


Graph a line that has a slope of 4 and passes through point (3, 5). 
SOLUTION 
Graph the point (3, 5). 


From the point (3, 5), count up four units and 
to the right one unit. Graph a point there. 


Sketch the line through the two points (3, 5) 
and (4, 9). 


Graph a line that has a slope of 0 and passes through point (2, 3). 
SOLUTION y 
Graph the point (2, 3). 


A line with a slope of 0 is a horizontal line. 


Sketch a horizontal line that passes through 
the point (2, 3). 
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Hint 


You can substitute either 
(1, —3) or (4, 5) for (x, y1). 
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Point-Slope Form 


The form y — yı = m(x — x,), where mis the slope and (x, yı) is a point 
on the line is called the point-slope form of a line. 


= Example H Writing an Equation in Point-Slope Form 


Write the equation of a line that has a slope of 3 and passes through point 
(2, 4) in point-slope form. 


SOLUTION 


y — yı = m(x — xı) Write the formula. 


y—4=3(x-2) Substitute (2, 4) for (x4, y4) and 3 for m. 


Example E} Writing an Equation Using Two Points 


Write the an equation of a line that passes through the points (1, —3) 
and (4, 5) in slope-intercept form. 


SOLUTION 
J= Vi i 
m= Tx, Write the slope formula. 
5 — (~3) 
a = Substitute (1, —3) for (x,, y;) and (4, 5) for (x2, yo). 
8 eee 
=> Simplify. 
3 implify. 


The slope is = Z 


y— y =m(x-— xı) Write the point-slope formula. 


y-5= E(x — 4) Substitute (4, 5) for (x4, y4) and z for m. 


3(y —5) =3- Zx — 4) Multiply both sides by 3. 


3y — 15 = 8x — 32 Distribute the 3 and 8. 
y= Sx = + Solve for y. 
Check 
8 17 
h y = 5x — =. 
Graph y 3 x 3 
The graph of y = $x — 4 appears to go 


through the points (1, —3) and (4, 5). 


Math Reasoning 


Predict Suppose Rachel 
sells some shells and 
receives $200. How many 
shells would she have 
sold if she had continued 
to sell the shells at the 
same price rate? 


ABS 4| Application: Sales 
Rachel is selling seashells. She sold 1 for $5 and 2 for $8. What will Rachel 
charge for 5 seashells if she keeps selling the seashells at the same price rate? 


Understand 

The ordered pair (1, 5) represents “1 shell for $5.” 

The ordered pair (2, 8) represents “2 shells for $8.” 

The slope represents the price rate, which is constant. 

Plan 

Find the slope of the line. 

Write an equation of the line that passes through (1, 5) and (2, 8). 


Use the equation to find the value of y when x = 5. 


Solve 

m= S = a Write the slope formula. 
= = Substitute (1, 5) for (x4, y4) and (2, 8) for (x2, y2). 
=3 Simplify. 


y— y =m(x — xı) Write the point-slope formula. 
y—5=3(x-1) Substitute (1, 5) for (x,, y4) and 3 for m. 


y-5=3x-3 Distribute the 3. 
y=3x4+2 Solve for y. 
y = 3(5) +2 Substitute 5 for x. 
y=17 


Rachel will sell 5 seashells for $17. 
Check 
Graph y = 3x + 2. 


The graph representing y = 3x + 2 goes through the 
points (1, 5), (2, 8), and (5, 17). 


Lesson Practice a — PP 


n a. Graph a line that has a slope of 2 and passes through the point (5, 6). 
i b. Graph a line that has a slope of 0 and passes through the point (—1, 1). 


c. Write the equation of a line that has a slope of 6 and passes through the 
point (7, 9) in point-slope form. 


d. Write the equation of a line that passes through the points (2, —3) and 
*” (7, 4) in slope-intercept form. 
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m Trevor began a computer game with 3 points. After 1 minute he had 
— l points, and after 2 minutes he had —5 points. How many points will 
he have after 3 minutes of playing the computer game if he continues 
losing at the same rate? 


Practice Distributed and Integrated 


Given the domain of a function, find the range. 
1. f(x) = 3x — 5; domain: {0, 1, 2, 3} 


(25) 


2. f(x) = Sx +3; domain: {—2, 0, 2, 4} 


(25) 


Write an inequality for each situation. 


2 To qualify for the job, the applicants must have more than 3 years of experience in 
” the field. 


A. In 2005 the minimum wage in the United States was $5.15 per hour. 


(3 x 107°) 


5. Divide —_———_ and write the answer in scientific notation. 
(37) (4.8 x 107") 


“6. Graph the line that has a slope of —1 and passes through the point (3, 1). 


7. The scale of a map is | in.:20 mi. Find the actual distance that 
i corresponds to a map distance of 4 inches. 


You are constructing a picnic table and are using a scale of 1 inch to 
o inches. If the length of the table on the drawing is 7 inches, what will the actual 
length of the table be? 


2 A box with a volume of (5 + x) receives a fixed postage rate. 


a. Simplify the expression above. 


b. Identify the variables that cannot equal zero. 


10. (Simple Interest) Simple interest is the amount of money the borrower pays based on 
the amount borrowed (the principal) for a given period of time (months or years). 
It is calculated this way: J = prt. If a person borrows $20,000 (p) to buy a car, 
pays 6.95% interest (r), and takes 5 years (t) to repay the loan, how much will the 
borrower pay in simple interest? 


11. Analyze The rational expression is not defined for all real numbers. 


Si 
a. When is the denominator Squat to 0” 
b. When is the numerator equal to 0? 
c. When is the rational expression undefined? 
12. Analyze The slope of a line is 3. Two points on this line are (—1, —2) and (4, ?). Using 
the formula for slope, determine the missing y-value for the second point. 


332 Saxon Algebra 1 


13, Translate the following sentence into an inequality: 


The difference of —4 and an unknown number is less than or equal to 0. 


14, Evaluate the expression for the given value. 


25. 
16 
“15. (Business) (Business) Arminda owns a ladies’ bag business. The total cost of producing a 
= group of bags is $1100. In addition, each bag costs $18 in materials. If Arminda 
sells each bag for $40, how many bags should Arminda sell to gain a profit of at 
least $2200? 


—vVx when x = 


16. The data below are the weights of 10 newborns (to the nearest pound). Find the 
mean, median, and mode of the data. 


5,8,0,5, fe Oy 10; 7, 8,6. 


17. Data Analysis Study the graph. It shows the cost of playing Cost of Playing 
@ number of games after renting equipment. 

a. Write an equation that represents the line of the graph TO 

in slope-intercept form. 


b. What is the cost of playing 5 games? 


123456 
Number of Games 


18, Multi-Step Murietta is planning a party at a bowling alley. She wants to rent two 
’ lanes. The rental fee for the two lanes is $40 plus the rental of $2 per pair of 
bowling shoes. 

a. Write an equation in slope-intercept form to represent this situation. 
b. Murietta is renting two lanes and inviting 9 people. If everyone including 
herself rents shoes, what will the cost of the party be? 


13. Write an inequality for the graph below. 


E 
0 1 


“20. Error Analysis Two students graphed the inequality 2.5 > b as shown below. 
’ Which student is correct? Explain the error. 


Student A Student B 
<H Se ae Zan 
| 2 3 a | 2 © «a 


21. Find the excluded value in the expression —> D 
*22. (Soccer) (Soccer) In international play, the maximum length of a soccer field is ad 
C” meters and the maximum width is TE meters. Each linesman is responsible 
for watching half of the field’s perimeter. How many meters along the border of 


the field must the linesman watch during the game? 


525x + 100 
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*23. Write the inverse of the statement: “If a polygon is has four sides, then it is a 


(Inv 5) 


24. 


Z 


26. 
(51 


*27. 


(52) 


N28 


(52) 


729). 


(52) 


*30. 


(52) 


quadrilateral.” Then determine whether the new statement is true or false. If false, 
give a counterexample. 


Error Analysis Two students simplify the expression —r*s~* + =, Which student is 


correct? Explain the error. 


Student A Student B 
A = 
F oe a Po a 
r r 

; : —r or 

cannot simplify a oy 
ele 
sf 


Geometry Two sides of a triangle measure 4x + 8 and x? + 2x. Find the 


ratio of the first side to the second side. Simplify, if possible. aay 


4x +8 


A rectangular window has a length of = y meters and a width of . r meters. 


How many feet of trim will be painted if the trim goes around three sides of the 
window (both lengths and one width)? 


Multiple Choice On the first day of the school play, Carlos sold four tickets. On the 
second day, he sold seven tickets. Which equation of a line represents the line that 
passes through the two points that represent the data in this problem? 


Ay=3x+1 B y=ix+1 C y=-3x4+1 D y=3x-1 


Write Find the slope of the line that passes through (—1, 2) and (3, 2). 
Explain. 


Rachel and a Michelle are crocheting a baby blanket that will be 72 inches long. 
Rachel crochets the first 24 inches and then gives the blanket to Michelle to finish. 
Michelle expects to crochet at a rate of 8 inches per day. How many days will it 
take Michelle to finish the blanket? 
a. Write an equation giving the length y of the blanket (in inches) 

when crocheting for x days. 


b. Graph the equation using a graphing calculator. 
c. How long it will take Michelle to finish the blanket? 


John is 500 miles from home. He is traveling toward home at a 


constant rate of 65 miles per hour. The distance d (in miles) away from home after 
t (in hours) is given by the equation d = 500 — 65t. 


334 


a. Use a graphing calculator to make a table of values with the values of 
t from 0 to 5 in increments of 1. 


b. How far away from home John is after 4 hours? 
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Warm Up 1. Vocabulary A part of an expression that is added to or subtracted from 
” the other parts is called a 


Simplify. 


12\"! 
a 


A Find the GCF of 255°, 50b, and 100b. 


New Concepts A monomial is the product of numbers and/or variables with whole-number 
exponents. 


Monomials Not Monomials 


3 1 2 


a —xy, 0.75x*, 3 x—y, 0.75x~? 


The degree of a monomial is the sum of the exponents of the variables in the 
monomial. A constant has a degree of 0. 


Example 1 | Finding the Degree of Monomials 


Find the degree of each monomial. 


Caution —Tx*yz° 

Remembery =y SOLUTION 

—7x yz Find the sum of the exponents of the variables. 
2+1+3=6 


The degree of the monomial is 6. 

8xy°z 

SOLUTION 

8xy"-z Find the sum of the exponents of the variables. 
14+24+1=4 


The degree of the monomial is 4. 


Caution 12°ab°c 


Be careful and do not SOLUTION 

include the exponent — . ; 

on the base 12. Use 12°ab’c Find the sum of the exponents of the variables. 
only the exponents of 

the variables to find the 14+3+1=5 

degree. 


The degree of the monomial is 5. 
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A polynomial is a monomial or the sum or difference of monomials. 


Polynomials 
A polynomial with one term is a monomial. 6x 
A polynomial with two terms is a binomial. 6x + 10 
A polynomial with three terms is a trinomial. x? + 6x + 10 


The degree of a polynomial is the degree of the greatest-degree term in the 
polynomial. 


The leading coefficient for a polynomial is the coefficient of the term with the 
greatest degree. 


The standard form of a polynomial is a form of a polynomial where terms are 
ordered from greatest to least degree. 


Example 2! Writing a Polynomial in Standard Form 


Write each polynomial in standard form. Then find the leading coefficient. 
2n? +n? 

SOLUTION 

2n’ : degree 2 

n>: degree 3 


n> + 2n’ is in standard form. The leading coefficient is 1. 


8x7? — 9 + 5x3y%z 


SOLUTION 

8xy" Add the exponents of the variables: 1 + 2 = 3. 
5x°y°z Add the exponents of the variables: 3 + 3 + 1 =7. 
—9 A constant has a degree of 0. 


Sxyz + 8x7 — 9 


y Arrange the terms in descending order. 
7 3 


© 


Sxy?z + 8xy* — 9 is in standard form. The leading coefficient is 5. 


9xy — 3x°y? — 5xy 


SOLUTION 
9xy Add the exponents of the variables: 2 + 1 = 3. 
-3x Add the exponents of the variables: 2 + 2 = 4. 
5xy Add the exponents of the variables: 1 + 1 = 2. 
—3xy — 9x*y — 5xy 

} } J Arrange the terms in descending order. 

4 3 2 


—3x°y’ + 9x°y — 5xy is in standard form. The leading coefficient is —3. 


Materials 
algebra tiles 


M2 Using Algebra Illes to Add or subtract Polynomials 


Use algebra tiles to find (x? + 3x — 3) + (2x — x + 2). 


Model each expression using algebra tiles. 
(x? + 3x — 3) (2x? — x + 2) 


Rearrange tiles so that like terms are together. 
Gi. 
ae 
ii 


(e) Remove the zero pairs. 


EH 
ae” 


The remaining tiles represent the sum. 


Model Use algebra tiles to find (2x? + 3x) + (2x — x’) — x’. 


The sum is 3x? + 2x — 1. 
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Math Language 


Like terms, such as —8x° 
and 3x’, have the same 
variables raised to the 
same powers. 


Caution 


Remember to multiply 
each term in the 
parentheses by —1. 


—1(2x? — x + 8). 
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10 AUU OF SULU ALL POLINY UOUS, COMUNE UKG WILIS. POIVUMOTMAIS vall Ul 
added vertically or horizontally. 


" Example 3 | Adding Polynomials 


Add the polynomials. Write the answer in standard form. 
(8x 442 + x + 1) + Gi — 2x? + 7) 

SOLUTION 

8x9 + 4° +x +l 


+3x3 — 2x? +7 
—5xX +2x +x+8 Add like terms. 


Arrange like terms in columns. 


The polynomial —5x* + 2x? + x + 8 is in standard form. 


(x +10 + 2x) + (8x — 7x — 2) 


SOLUTION 

(x + 10 + 2x) + (3x? — 7x — 2) 

x+ 104 2x74 3x°- 7x -—2 Remove parentheses. 

2x7 + 3x +x—7x—2+10 Arrange with like terms together. 
2X + 3x — 6x +8 Combine like terms. 


The polynomial 2x? + 3x? — 6x + 8 is in standard form. 


= Example EJ Subtracting Polynomials 


Subtract the polynomials. Write the answer in standard form. 


(6x2 + 4x + 2) — (2x? — x + 8) 


SOLUTION 
(6x + 4x + 2) — (2x7 — x + 8) 
—2x°+x-8 Find the opposite of the second 
polynomial. 
6x? + 4x + 2 Arrange like terms in columns. 
+ —2x° + x-8 
4x? + 5x — 6 Add like terms. 


The polynomial 4x° + 5x — 6 is in standard form. 


Math Reasoning 


Generalize When a 
polynomial is in standard 
form, is the leading 
coefficient always the 
coefficient of the first 
term? 


(b.) (x + 4x — 9) — (4° — 5x + 11) 

SOLUTION 

(x? + 4x — 9) — (4x — 5x + 11) 

edge =o HA +5 — 11 Remove the parentheses. 
xX — 4x + 4x + 5x-9-11 Arrange like terms together. 
—3x + 9x — 20 Combine like terms. 

The polynomial —3x’ + 9x — 20 is in standard form. 


= Example Fy Application: Internet 


For the years 1995 through 2001, the number of websites for businesses and 
education can be represented by the expressions below. 


business websites: 0.3337 — 1.035¢ + 0.607 
education websites: 0.0987 — 0.121¢ + 0.296 


Write an expression for the total number of business and educational 
websites. 


SOLUTION 
0.3337 — 1.035¢ + 0.607 
+ 0.0987 — 0.1211 + 0.296 
0.4317 — 1.156¢ + 0.903 


The expression 0.431? — 1.156 + 0.903 represents the total number of 


| websites. 


Lesson Practice 


Find the degree of each monomial. 


a. 3x°yz 


Write each polynomial in standard form. Then find the leading coefficient. 
d. 3w* — 2w* 
e. Sab? + 3a°b’? + 8ab — 1 
f. 2ab — 7 — 5a*b 
Add the polynomials. Write each answer in standard form. 
g. (2x° + x 4+ 8) + (x° 4+ 4) 
h. (3n? + 7n — 1) + (—2n? —n + 1) 
Subtract the polynomials. Write each answer in standard form. 
i. (127° + 10) — (18y? — 3y’ + 5) 
j. (2 + 6c — 2) — (e — 2c + 6) 
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ak; Hector throws a baseball up into the air, and at the same time, Jonas 
(Œœ throws a another baseball upward. The expressions below represent the 
height of the baseballs at time t. 


Hector’s baseball: —16/ + 22t + 4 
Jonas’s baseball: —16¢? + 17t + 6 


Write an expression for the difference in height between the two throws. 


Practice Distributed and Integrated 


Simplify each expression. 


1. 
(4) 
2. 
(4) 


3. 
(50) 


4. 
(50) 


S: 
(37) 
6. 
(38) 


7. 


(38) 


18—12+4+4 
—2(7 + 6(3 — 5)] 
Graph the inequality x < 8. 


Write an inequality for the graph shown below. 


1 2 3 4 
Compare: 0.00304 ©) 3.04 x 10%. 
Factor the polynomial 18a*b*c — 45ab°c completely. 


(Rockets ) The formula h = —167° + 80t + 8 can be used to find the height of a 
rocket that is launched into the air from 4 feet off the ground with an initial 
velocity of 80 feet/second. Write the formula by factoring the right side of the 
equation using the GCF. 


8. Simplify the expression (3a) (6a’b)’. 


(40) 


9, (Automotive Performance ) The ratio 


(43) 


10. 


(44) 


N 


12. 
(46) 
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2 5 - compares the speeds of a car starting 


from two different cruising speeds after an acceleration lasting t seconds. What is 
the simplified form of the expression? 


Multi-Step The inflation rate, the rate at which the things people buy and use 

increase in price, is constantly changing. During the first month of 2007, the 

inflation rate was 2.08%. By the sixth month, the rate had changed to 2.69%. 

a. Graph this information on a coordinate plane as 2 points connected by a line 
segment. 


b. What is the slope of the line segment? 


c. Predict Use the slope to predict the probable inflation rate for July 
of 2007. 


Write What phrases can be used to indicate the inequality =? 


Write the expression —V b with a fractional exponent. 
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13. Astronomy ) The table shows the sidereal periods (the time it takes for a planet to 
orbit the sun) for the 8 planets of our solar system. What is the mean time it takes 
a planet in our solar system to revolve around the sun? What is the median time? 


Planet Sidereal Period (in days) 
Mercury 88 
Venus 225 
Earth 365 
Mars 687 
Jupiter 4,329 
Saturn 10,753 
Uranus 30,660 
Neptune 60,150 
14, Multiple Choice Which of the following graphs is correct for —3 < y? 
l A ee B< 
-6 -4 -2 0 -6 =4 —2 0 
C D <> 
-6 ah -2 0 -4 -2 0 


15. Generalize How can the graph of an inequality show if a number is in the 
” solution set? 


16. Find the percent of increase or decrease to the nearest percent if the original price 
“” was $48,763 and the new price is $39,400. 
7. Identify the slope and y-intercept in the equation of a line given below. 


15x +3y-6=0 


“18. Simplify the rational expression, if possible. Identify any excluded values. 
2k + 6 
k+2 


50x + 150 
jy meters long and => = ox z meters wide. Find 


*19, (Water Polo) A water-polo pool is 
©” the perimeter of the pool. 


20. Error Analysis Two students simplify the expression ae Which student is correct? 
Explain the error. 


Student A Student B 
yt+4 yt+4 
y-2 y-2 
cannot be simplified ¥+4 
¥-2 
24a 
—2 
—2 


Lesson 53 


341 


(ey 21. Geometry Points A, B, and C are three vertices of a rectangle. Plot the three 
points. Then find the coordinates of the fourth point, D, to complete 
the rectangle. Finally, write the equation of the line that passes through 
points B and D and forms a diagonal of the rectangle. 


A (—2, 3), B (4, 3), C (4, -1) 


«22. Measurement Two farmers each harvested 50 acres of tomatoes per day from 
©? their fields. The area of one farmer’s field is 800 acres and the area of the 
other farmer’s field is 600 acres. 
a. Write an equation giving the unharvested area y of the larger field (in acres) 
after x days. 


b. Write an equation giving the unharvested area y of the smaller field (in acres) 
after x days. 


c. What is the unharvested area of each field (in acres) after 10 days? 


*23. Write an equation of a line that passes through points (6, —3) and has a slope 


of —2. 
“24. Multiple Choice Which expression is not a polynomial? 
" A —-12b B +x! 
Cy-yt+6 D —60 


*25: (Advertisement) (Advertisement) The polynomials below approximate the amount of dollars (in 


(53) 


millions) one company spent on advertising children’s books on the national and 
local level for each year during a certain period. In each polynomial, x represents 
the years since the company began its campaign. Write a polynomial that gives a 
combined amount spent each year on national and local advertising. 


national = 59x? — 262x + 3888 
local = —33x° + 611x? — 1433x + 28,060 


. What is the degree of —a*bh’c? + 5x°? 


. A line passes through the points (4, 5) and (6, 4). 
a. Write the equation of the line in point-slope form. 


b. Write the equation of the line in slope-intercept form. 
c. Graph the line using a graphing calculator. 


d. Fill in the missing coordinates of the following points: (x, 4) and (3, y). 


28. Write an equation of the line in point-slope form that has a slope of —1 
(52) . 
and passes through the point (3, 1). 


N29. Write Is 4 equal to 4x°? Explain. 


*30, Verify What polynomial can be subtracted from 3x? + 7x — 6 to get —6? 
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Drawing Box-and-Whisker Plots 
Graphing Calculator Lab (Use with Lesson 54) 


When making a box-and-whisker plot, remember to first place the given 
data in numeric order. Then separate that data into quartiles. Inadvertently 
omitting a value or listing the data out of order is a common error and will 
result in inaccurate quartiles. Use a graphing calculator to easily create a 
box-and-whisker plot based on a set of data, regardless of whether the data 
is given in numeric order. 


The data listed are the ages of 16 students’ oldest siblings. Make a 
box-and-whisker plot for the data. 


10, 11, 15, 10, 9, 14, 12, 8, 9, 15, 7, 10, 10, 14, 18, 19 


1. Press and choose 1:Edit to enter the data 
into LI (List 1). 


CALC TESTS 


2. Clear any old data by pressing the e key 
until L1 is selected and then by pressing 


and then E. 


3. Enter the data one at a time. Press NE after 
keying in each value. 


STAT PLOT 


4. Press ED and select 1:Plot1... to open 
the plot setup menu. 


5. Press to turn Plotl On and then press the 
E> key once and the 9 key four times to 


select the icon in the middle of the bottom row. 


The setting for Xlist should be L1 and Freq Flote Flats 
off 
should be 1. wpeties Le dh 
Mh ia Lt 
mlist:Li 
Freai dt 
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6. Create a box-and-whisker plot by pressing 
Z and selecting 9:ZoomStat. 


7. Use the key and then the D and P keys 
to view the statistical values. 


The minimum age is 7 years, the first quartile is 9.5 years, the median 
is 10.5 years, the third quartile is 14.5 years, and the maximum age is 
19 years. 


Lab Practice 


a. Use the data below to make a box-and-whisker plot for the maximum 
speeds of these animals. 


: Maximum 

ADITA Speed (mph) 
Cheetah 70 
Lion 50 
Coyote 43 
Hyena 40 
Rabbit 35 
Giraffe 32 
Grizzly Bear 30 
Cat 30 
Elephant 25 
Squirrel 12 


The heights of 11 students in inches are as follows: 
66, 60, 59, 67, 68, 63, 62, 61, 69, 64, and 61 
b. Make a box-and-whisker plot of the data. 


c. What is the median height of the students? 
d. Between which heights do 50 percent of the students fall? 
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| Warm Up 1. Vocabulary A(n)________is a data value that is much greater or much 
less than the other values in the data set. 
2. Skateboards sell for $39.99, $32.99, $65.98, $38.99, $28.99, $31.00, $41.00. 
’ Find the mean price of the skateboards. (Round the answer to the nearest 
dollar.) 
2 (Space Exploration ) (Space Exploration ) The data set shows the number of days each expedition 
’ crew was assigned to the International Space Station from 2000 to 2004. 
140.98, 167.28, 128.86, 195.82, 184.93, 161.05, 184.93, 194.77, 185.66, 
192.79 
a. Find the median of the data set. 
b. Find the range of the data set. 


Evaluate. 
p G243749.1 + 38) 2 ffs 
(11) 4 aj 87 -3 


New Concepts A box-and-whisker plot displays data that are divided into four groups. 
A line inside the box shows the median, the ends of the box show the 
quartiles, and the ends of the whiskers show the minimum and maximum 
values. 
In 15 hockey games, 1, 1, 1, 3, 4, 4, 4, 5, 6, 7, 7, 8, 8, 9, 9 goals were scored. 
The numter of goals scored can be displayed in a box-and-whisker plot. 


Hockey Goals 
Math Language y 


First Third 
The median is the Quartile Quartile 
middle number in a set 
Minimum | Median Maximum 


of numbers that are 
arranged from least to | l | 


012345678910 
Half of the games had between 3 to 8 goals per game. 
One-fourth of the games had between 1 and 3 goals per game. 
The median number of goals scored was 5. 
The greatest number of goals scored in one game was 9. 


The quartiles divide the data into fourths. The first quartile is the median of 


Online Connection the lower half of the data, and the third quartile is the median of the upper 
www.SaxonMathResources.com half of the data. 
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Math Language 


An outlier is a data value 
that is much greater or 
much less than the other 
data values in the set. 


Math Reasoning 


Write In a box-and- 
whisker plot, what do Q,, 
Q, and Q; represent in a 
data set? 
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Determining Outliers 


The interquartile range (JQR) is the difference between the third quartile 
(Q;) and the first quartile (Q,). 


Outliers are any values x such that 
x<Q,—1.5UQR) or x>Q;+1.5UQR) 


Example 1 | Analyzing a Box-and-Whisker Plot 


The box-and-whisker plot shows scores on Test Scores 

a history test. Use the interquartile range to 

identify outliers. 

SOLUTION 50 60 70 80 90 100 
first quartile (Q,): 70 third quartile (Q;): 90 interquartile Range 


interquartile range (JQR): 90 — 70 = 20 — (1.5)20 = 30 
70 — 30 = 40 90 + 30 = 120 


No values are less than 40 or greater than 120, so there are no outliers. 


= Example py Displaying Data in a Box-and-Whisker Plot 


Make a box-and-whisker plot to display the data of fish lengths (in 
millimeters) reported by the California Department of Fish and Game. 


312, 210, 422, 323, 358, 511, 689, 722, 333, 301, 298, 755, 213, 245, 356 
Half of the fish are between which lengths? 
SOLUTION 


Order the data from least to greatest. Then find the quartiles, median, 
minimum and maximum values. 


210, 213, 245, 298, 301, 312, 323, ) 333, C356, 358, 422, 511, 689, 722, 755 


t t t t t 
minimum Q; median Q3 maximum 
Draw a box-and-whisker plot. Length of Fish 
Half of the fish are between 298 mm t} 6 
and 511 mm. 


200 300 400 500 600 700 800 


In a box-and-whisker plot, outliers are represented by an asterisk (*) and are 
not included in the whisker. 


Displaying Data Including Outliers 


The speeds of 10 birds were recorded in miles per hour. 
19, 20, 22, 24, 24, 26, 29, 30, 32, 47 
Display the data using a box-and-whisker plot. Identify any outliers. 


Graphing 
Calculator Tip j 


For help with graphing 
box-and-whisker plots, 
see Graphing Calculator 
Lab 4 on page 343. 


PUL TIN 
Find the median, Q,, Q;, and JOR. Identify any outliers. 
To find the median, calculate the mean of the two middle numbers. 


24426 _ 
ai 


0:22 O30 IQR:8 
Q, — 1.5(IQR) = 22 — 1.5(8)=10 Q; + 1.5(IQR) = 30 + 1.5(8) = 42 


25 


47 is an outlier because it is greater than 42. 


Make a box-and-whisker plot. The upper whisker will end at 32, and 47 will 
be represented by an asterisk. 


Flight Speeds of Birds 


Mr Oo 


15 20 25 30 35 40 45 50 


Example Comparing Data Using a Box-and-Whisker Plot 


The table shows the average number of a a 

rebounds per game for the Texan Runners ee 
during the 2006-07 season. B. Gracia 10.6 
T. Chin 3.2 
Identify any outliers. M. Barry 4.4 
SOLUTION J. Carl 2) 
O, — 1.5(IOR) = 2.05 — 1.5(1.85) = —0.725 BAe = 
B. Abena 2T 

+ 1.5(IQ R) = 3.9 + 1.5(1.85) = 6.675 

á UOR) ony J. Kunto 2.8 
10.6 is an outlier. P Herut 11 
Use a graphing calculator to make a box- A. Carlos 4.7 
and-whisker plot with and without the C. Franca 3.4 
outlier. Which plot represents the data P. Daniels 2.0 
better? S. Roberts Ll 


SOLUTION 


0 ree 
ser : 


The plot that identifies the outlier is better. There are no values between 4.7 
and 10.6. A whisker makes it look like data is distributed throughout that 
range. Using a plot that identifies the outlier shows that most of the data is 


very close to Q3. 
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Lesson Practice —— 


m a. A trainer made a box-and-whisker plot of the number of seconds her 
clients could stand on a balance pod. Use the interquartile range to 
identify outliers. 


Number of Seconds on Balance Pod 


Hint 
l z b. Make a box-and-whisker plot to display the data of scores on some state 
ED OAE A (2 tests: 411, 507, 387, 475, 507, 477, 484, 605, 496, 504, 529, 585, 459, 586, 


from least to greatest. 508, 589. Half the tests are between which scores? 
Pe A coach records the number of yards run by his players. 
1, 22, 18, 34, 37, 89, 44, 43, 19, 28, 27, 23, 19, 21 
Display the data using a box-and-whisker plot. Identify any outliers. 
The populations of the 17 largest U.S. cities in 2005 are listed in millions. 
0.7, 2, 0.9, 2.8, 1.5, 0.7, 1.3, 0.8, 0.7, 0.6, 0.8, 1.2, 3.8, 1.5, 0.7, 8.1, 0.9 
ad Identify any outliers. 


nf} Use a graphing calculator to make a box-and-whisker plot of this data 
W” with and without the outlier. Which plot represents the data better? 


Practice Distributed and Integrated 


Solve each equation. Check your answer. 


1,3 gal. 
Loty 5= 05 


2. 0.02x —4—0.01x — 2 = —6.3 
(24) 


3. x — 5x +4(x—2)=3x—8 
(28) 


Simplify. 
4, 2x2 = 10x p [2 3f as 
6) 2x 39) d>\ 4 b> 


*6. (Chemistry ) Avogadro’s number is represented by 6.02 x 10”. Writing this number 


40 š : ri 
“asa product, which value would have to be in the exponent of the expression 


(6.02 x 10'°)(10-)?? 
7. Multi-Step The formula to convert degrees Fahrenheit to degrees Celsius is 
(41) 5 

C= 3(F — 32). 


a. On a separate sheet of paper, make a table of the equivalent Celsius 
temperature to —4, 32, 50, and 77 degrees Fahrenheit. 


b. Use the table to make a graph of the relationship. 
c. Find the slope of the graph. 
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*8. 


(54) 


"9, 


(54) 


*10. 


(54) 


*11. 


(54) 


*12. 


(54) 


1 


(47) 


*14. 


(48) 


*15. 


(49) 


16. 
(50) 


A class makes a box-and-whisker plot to show how many children are in each 
family. Identify the median, upper and lower quartiles, upper and lower extremes, 
and the interquartile range. 


Children per Family 


A doctor makes a box-and-whisker plot to show the number of patients she 
sees each day. Identify the median, upper and lower quartiles, upper and lower 
extremes, and the interquartile range. 


Patients per Day 
10 15 20 25 30 


Formulate Create a data set that meets the following criteria: lower extreme 62, 
lower quartile 70, median 84, upper quartile 86, and upper extreme 95. 


Multiple Choice Using a box-and-whisker plot, which information can you 


gather? 
A the mode B the range 
C the mean D the number of data values 


The planets’ distances (in millions of miles) from the sun are as follows: 
36, 67, 93, 142, 484, 887, 1765, and 2791 


Make a box-and-whisker plot of these distances and determine if any planet’s 
distance is an outlier. 


3. Find the percent of increase or decrease to the nearest percent from the original 


price of $2175.00 to the new price of $2392.50. 

Choose an appropriate measure of central tendency to represent the data set. Justify 
your answer. 

12 quiz scores (in percents): 86, 92, 88, 100, 86, 94, 92, 78, 90, 96, 94, 84. 

A skateboard factory has 467 skateboards in stock. The factory can 
produce 115 skateboards per hour. Write a linear equation in slope-intercept form 
to represent the number of skateboards in inventory after so many hours if no 
shipments are made. 

Write an inequality for the graph below. 


— L a 
-9 -7 -5 
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17. (Automotive Maintenance ) The following chart shows the wear on a particular brand 
’ of tires every 10,000 miles. What is the average rate of wear for this brand of tires? 


Mileage Tread Depth 
10,000 20 mm 
20,000 16mm 
30,000 12 mm 
40,000 8 mm 


18. The diagram shows types of transportation. Use the diagram to determine if each 
“™* statement is true or false. If the statement is false, provide a counterexample. 


Transportation 


Motor Vehicles 


D 


a. If a vehicle is a truck, then the vehicle is an automatic. 


b. All trucks are motor vehicles. 


AN 19. Write Explain the difference between V—1 and V1. 


AN 20. Write Explain why cannot be simplified to L 


g 
2g +6 
21. Multiple Choice Which expression is not equivalent to 3rd~! — 9 


ld 
—3r = 3d —3 
A —3rd"! B 7 C D 7 
*22. (Telecommunications ) Jane bought a prepaid phone card that had 500 minutes. She 
7 used about 25 minutes of calling time per week. Write and graph an equation 


to approximate her remaining calling time y (in minutes) after 9 weeks. 


23. Find the slope of the line that passes through (1, 6) and (3,—4). 


(52) 


ree Describe a line that has a slope of 0 and passes through the point (—1, 1). 


25. Write an equation in slope-intercept form of a line that passes through the 
©? points (14, —3) and (—6, 9). 


26. Error Analysis Students were asked to find the sum of the polynomials vertically. 
’ Which student is correct? Explain the error. 


Student A Student B 
ee re ES = i S 
t IF =y =] + De ==] 
—4x — 4x — 2 —4x° — 3x°-x -2 
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ep a Geometry Write a polynomial expression for the perimeter of the triangle. Simplify the 


’ polynomial and give your answer in standard form. 


T 28. Measurement The length of the sidewalk that runs in front of Trina’s house is 
’ 3x — 16 and the width is 5x + 21. Find the perimeter of the sidewalk. 


*29. Multi-Step The table shows the amounts that Doug and Jane plan to deposit in 
” their savings account. Their savings account has the same annual growth rate g. 


2x +6 


3x +7 


4x+3 


Date 1/1/04 | 1/1/05 | 1/1/06 | 1/1/07 
Doug $300 $400 $200 $25 
Jane $375 $410 $50 $200 


a. On January 1, 2007, the value of Doug’s account D can be modeled by 
D = 300g? + 400g” + 200g + 25, where g is the annual growth rate. Find a 


model for Jane’s account J on January 1, 2007. 


b. Find a model for the combined amounts of Doug and Jane’s account on 


January 1, 2007. 


30. Find the sum of (9x + 12) + (16x? — 4x + 2) using a horizontal format. 
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Calculating the Intersection of Two Lines 


l Graphing Calculator Lab (Use with Lesson 55) 


A graphing calculator can be used to find the intersection of two lines. 
Find the intersection of y = 2x — 5 and 2y + 3x = 6. 


1. Enter the equations into the Y = Editor. 


Caution Flokd Plott Flot 


sY = ret 
sYB -S/2e+50 


Equations entered into 
the Y = Editor should be 
solved for y. 


2. Graph the equations in a standard viewing 
window. 


Graphing 
Calculator Tip 


For help with graphing 
equations, refer to 
Graphing Calculator 
Lab 3 on page 305. 
3. Approximate the intersection by tracing the 
line. Trace one of the lines by pressing EB. 
The & and Œ keys are used to move 


the cursor to another line. The KI and 


n=2.4404255 [Y=-7.3191489 


keys are used to move the cursor along a 
line. Use the keys to move the cursor to the 
intersection. The coordinates of the cursor 
are displayed at the bottom of the screen. 
The approximate intersection point of 

y = 2x — 5 and 2y + 3x = 6 is about 

(2.3, —0.3). 


4. Calculate the exact intersection. 


In 
= 


bP Seckit 
2.cBSP14S WE" Yebber iy 
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Press ith) and select 5:intersection. 
At the prompt “First Curve?,” press BAE 
to select the first line. At the next prompt, 


“Second Curve?,” press KE to select the 
second line. Use the o and P keys to move 


the cursor near the intersection. At the 
prompt “Guess?,” press EIEH. The solution is 


displayed as a decimal at the bottom of 
the screen. 


5. Change to the x- and y-coordinates to 
fractions. Press AD [QUIT] to return 
to the home screen. Press and 
ga. and then press and select 
1:>Frac. Press ga. Press [Y] and 


GA. and then press and select 
1:>Frac. Press ay. 


Lab Practice 


a. Use the trace feature to find the approximate intersection of 
y= —2x + 3 and y = 0.5x + 1. 


b. Use the intersection feature to find the exact intersection of 
y= —2x + 3 and y = 0.5x + 1. 


c. Use the graphing calculator to find the intersection of y = —2x + 2 
and 3y — 4x = 12. 


d. Use the intersection feature to find the exact intersection of 
y=—av—Sandy=4rt 5. 


e. Use the graphing calculator to find the intersection of y = 4x — 1 and 
2y+x=2. 
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SUIVINTY DYStCHlS Ui LING LYUatiVvils 


by Graphing 


| Warm U p 1 Vocabulary The ———  —— ofa linear equation is any ordered pair that 
makes the equation true. 


2. Evaluate 18 + 3n for n = 2. 
3 Is (3, 2) a solution to the equation 3x + 2y = 13? Explain. 
A Write 2x + 3y = 6 in slope-intercept form. 


New Concepts A system of linear equations consists of two or more linear equations 


containing two or more variables. An example is shown below. 
Math Language 
ugg 3x ty =9 

A linear equation is an 
equation whose graph is x+2y=8 


astraightline: A solution of a system of linear equations is any ordered pair that makes all 


the equations true. 


Identifying Solutions 


Tell whether the ordered pair is a solution of the given system. 


ep a ay = 7] 
2) endo By 


SOLUTION Substitute | for x and 2 for y in each equation. 


3x +2y=7 x=7— 3y 

3(1) + 2(2) 47 147 — 3(2) 
34447 147-6 
7T=7 vo l=l1 Vv 


The ordered pair (1, 2) makes both equations true. 


A solution of the linear system is (1, 2). 


3x + 2y= 12 


Ae gan oy 


SOLUTION Substitute 2 for x and 3 for y in each equation. 


3x + 2y = 12 x=7— 3y 
3(2) + 2(3) = 12 2 7 -— 3(3) 
6+6= 12 247-9 


12=12 J 24-2 X 


‘ww.SaxonMathResources.co! 


The ordered pair (2, 3) makes only one equation true. 
=. Online Connection D 
w m 


(2, 3) is not a solution of the system. 
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All solutions of a linear equation can be found on its graph. Graphing 
each equation can solve a system of linear equations. If the system has one 
solution, the solution is the common point or the point of intersection. 


Example | 2, Solving by Graphing 


Solve the system by graphing. Then check your solution. 

y=x+3 

y=2x+1 
SOLUTION Graph both equations on the same coordinate plane. Find the 
point of intersection. 


Check that the ordered pair (2, 5) makes both 
equations true. 
y=x+3 p=2x+1 
542+3 542(2)+1 
S5 a 5=4+1 
5=5 V7 


Il~ 


The ordered pair (2, 5) is a solution of each equation. 


(2, 5) is a solution of the system. 


Example 3] Writing Equations in Slope-Intercept Form 
Solve the system by graphing. Then check your solution. 


Pe a ee 
x+2y=8 
SOLUTION Write the equations in slope-intercept form. 
3x+y=9 x+2ySs 
-3x —3x =x =x 
reser 2y=—-x+8 
y= -4x +4 


Graph both equations on the same coordinate 
plane. Identify the point of intersection. 


Check that the ordered pair (2, 3) makes both 
original equations true. 


3x+y=9 x+2y=8 

3(2) +3 =9 2+ 2(3)48 

6+3=9 2+6=8 
9=9 o 8=8 vo 


The ordered pair (2, 3) is a solution of each equation. 


(2, 3) is a solution of the system. 
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Graphing 
Calculator Tip 


For help with graphing 
systems, see the 
Graphing Calculator 
Lab 5 on page 352. 


Graphing 
Calculator Tip 


Adjust the graphing 
window to view the 
intersection. 
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AS 4) Solving with a Graphing Calculator 


Use a graphing calculator to solve the system and then check your solution. 


2x+y=-2 
y=-3x-—5 
SOLUTION Write 2x + y = —2 in slope intercept form. 
2x+y=-2 
=2x =-2x 
y= —2x-2 


Graph both equations and then use the 
intersection command. 


The intersection point is (—3, 4). 


Check that the ordered pair (—3, 4) makes both 
original equations true. 


Intersection 
n= 


2x +y == y=—3x-5 
2(—3) +4  —2 44+ —3(—3) —5 
—64+4=-2 429-5 
—2=-2 vo 4=4 Jo 


The ordered pair (—3, 4) is a solution of each equation. (—3, 4) is a solution 
of the system. 


= Example H Application: Rate Plans 


Beau and Celine decide to rent bikes. There are two shops from which to 
choose. Rent-a-Bike charges $10 per hour per bike. Bike-o-Rama charges 
only $4 per hour per bike, but with a deposit of $15 per bike. At what 
number of hours will both shops charge the same amount? What is that 
amount? 


SOLUTION First write a system of equations. 
Rent-a-Bike: | amount charged = rate + hours 
y= 10x 
Bike-o-Rama: amount charged = rate + hours + deposit 
y=4x4 15 
Graph the equations. 


Find the intersection of the two lines using a 
graphing calculator. 


intersection point: (2.5, 25) 


At 2.5 hours, both shops will charge $25. 


Inkerse ction 
nae 


T=2E 


Lesson Practice 


7 whether the ordered pair is a solution of the given system. 
a. (1,3);2x + y=5 


2x + 2y=8 
b. (3,4); 2x +y=5 
2x + 2y=8 


one the system by graphing. Then check your solution. 


oa 
y=x-3 
y=2x-5 
'3x+y=15 


nfs Use a graphing calculator to solve the system and then check 
your solution. 
2x + 3y=6 
y=x-12 
f. (Savings Accounts) Jill has $20 in her savings account and plans to deposit 
(= $5 each week. Jose has $5 in his account and plans to deposit $10 each 
week. After how many weeks will they have the same amount of money 
in their accounts? What is that amount? 


Practice Distributed and Integrated 


Solve each equation. Check your answer. 
1. 39.95 + 0.99d = 55.79 
(24) 
2 12.6=4p+1 
3. 2(b — 4) = 8b — 11 
(28) 


4. 1.8r+9=—5.7r —6 
(28) 


Simplify. 


8. Write A student is conducting a class survey. Write each question so 
that it is not biased. 
a. Doesn’t milk taste better than the juice for lunch? 


b. Isn’t math the best class? 


c. Shouldn’t the class exercise in the morning? 
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9, 
(39) 
10. 
(40) 
11. 
(41 


12. 


(42) 


#13. 


(45) 


14. 


(46) 


15. 


(47) 


16. 


(48) 


717. 


(49) 


18. 


(52) 


Br, 
(49 
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SHY 2 | == ip st 
BN Ze Z 


Simplify (2ab?)*(—2b’)”, 


Handicap Ramps ) Building codes require that handicap ramps rise no more than 


1 foot for every 12 feet of horizontal distance. What is the maximum allowable 
slope of a handicap ramp? 


Multi-Step Majid is hiking a total distance of 620 yards. He has already hiked 
272.8 yards. What percentage of the total has Majid already completed? 
a. Write an equation to solve the problem. 


b. Find the solution. 
c. Determine the reasonability of your solution. 
Gaby has $250 in donations, and she receives pledges of $40 for every mile 


she walks in a charity walk-a-thon. She wants to have total donations of at least 
$500. Write an inequality to represent this situation. 


Multi-Step A storage box in the shape of a cube is filled halfway with packing 
material. There are 5324 cubic inches of packing material in the box. 
a. What is the volume of the box? 


b. What is the length of one side of the box? 
Verify Vickie’s grade on her history report was 48 out of 60. Annie’s grade on her 


history report was 47 out of 60. How much greater was Vickie’s percent grade 
than Annie’s? 


The data represents the number of clocks in 9 households: 7, 5, 13, 5, 7, 10, 5, 
5, 8. What measure of central tendency best describes the data? 


Estimate In 1997 the enrollment in a preschool was approximately 500 students. 

After that, the enrollment increased by approximately 20 students per year. 

a. Write an equation to model the school’s enrollment y in terms of x, the number 
of years since 1997. 


b. Estimate the school’s enrollment in 2005. 


Multiple Choice A line through which of the following pairs of points has a 
slope of 2? 
A (0, 0) (0, 4) 


B (0, 4) (6, 4) 
C (4, 0) (6, 4) 
D (6, 1) (2, 4) 


Graph the linear equation 2x — 7y + 5 = 0 using slope-intercept form. Check 
your graph with a graphing calculator. 
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20. Leisure Time ) The current top score on Danielle’s favorite arcade game is 
mice 468 points. Write an inequality expressing all the possible scores Danielle 
could score to not score lower than her top score. Graph the inequality. 

9 


*21. Simplify the rational j ; 
21. Simplify the rational expression F 


if possible. Identify any excluded values. 


22. Error Analysis Students were asked to find the degree of the polynomial 
CP 93 + 5x? — 3x + 1. Which student is correct? Explain the error. 
Student A Student B 
The degree is 3. The degree is 6. 


*23. (Golf) The height (in feet) of a golf ball ¢ seconds after it is hit is given by the 
= polynomial —167° + 100z. What is the height of the golf ball 3 seconds after it is 
hit? 5 seconds after it is hit? 


24. Find the difference of the following expressions using a vertical form: 
(53) 3 3 
(3n° + 2n — 7) — (n> —n— 2). 


*25. A box-and-whisker plot is made to show the gas prices per gallon. Identify 
(54) : : 
the median, upper and lower quartiles, upper and lower extremes, and the 
interquartile range. 


Gasoline Prices 


ar 


2.2 24 26 28 3.0 3.2 


E 26. Probability What is the probability that a data value will fall into the interquartile 
range? 


27, Verify Use a graphing calculator to find the solution to the linear system. Check 
m your answer. 


y= -5x +4 
y= ix —2 
*28. Multiple Choice What is the solution of the linear system below? 
me 
ade! +1 
y= —ix 3 
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29 Phone Service ) A cell phone company named Talk-A-Lot charges $1.25 for a 

Y Connection fee and $0.25 for each minute. Another company named Save-N-Talk 

charges $0.50 for each minute but has no connection fee. 

a. Write a system of linear equations to represent the total cost for a phone call 
through each company. 


ono 


b. Graph the system of equations using a graphing calculator and 
calculate the point of intersection. 


c. What does the point of intersection represent? 


*30, A dietician encourages students to eat lean meats. The table shows the fat grams 
of different types of meat. 


Type of Meat (1 oz) Fat Grams 
White Meat Chicken 1 
White Meat Turkey 
Fresh Fish 
Dark Meat Chicken 
Dark Meat Turkey 
Fish 
Ground Beef 
Beef 
Pork 
Lamb 
Pork Sausage 


Spare Ribs 
Lunch Meat 
Hot Dog (Turkey or Chicken) 


a. Make a box-and-whisker plot for the set of data. 


CO] CO] CO] CO] NM] NY] MN] MN] W&] GD] GD] Re] Re 


b. Why is this graph missing a whisker? 
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Direct Variation 
Warm Up 1. Vocabulary In the expression 3x + 7, the coefficient is 
Solve for y. 
Berta’ aTa 


A Find the range of the function y = 3x for the domain {0, 5, 10}. 


New Concepts 


Sooko Y Using Direct Variation 


To make 1 pitcher of lemonade, 5 lemons are used. 


Model Copy and complete the table to show how many lemons are 
needed to make each number of pitchers of lemonade. 


Pitchers of Denon Ratio of Lemons 
Lemonade (x) to Pitchers 


5 _ 
1 5 7=5 


Formulate Write a function rule for determining the number of lemons 


Math Reasoning 
needed. 


Analyze Find the 
slope of the graph and 


comparé it to hetetle: How does the coefficient of x in the function rule compare to the ratio 


of lemons to pitchers? 


Graph the function. 


How many lemons are needed for 8 pitchers? 


Online Connection itchi de f 471 9 
MT coniathResources.com How many pitchers can be made from 47 lemons? 
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Hint 


An equation that 
represents a direct 
variation is written in the 
form y = kx. 


Hint 


Remember that dividing 
by anumber is the same 
as multiplying by its 
reciprocal. 
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When an equation has one variable that is equal to a constant times another 
variable, the equation represents a direct variation. The equation y = kx, 
where k is a nonzero constant called the constant of variation, shows a direct 
variation between x and y. 


Direct Variation 


Representation Description 
equation y = kx; kis a nonzero constant. 
graph a line that always passes through (0, 0). 
words “y varies directly with x.” 
“y is directly proportional to x.” 


Example 1) Identifying Direct Variation from an Equation 


Tell whether each equation represents a direct variation. If the equation is a 
direct variation, find the constant of variation. 


y+8x=0 
SOLUTION 
Transform the equation into y = kx form. 
y+8x=0 
y = —8x Subtract 8x from both sides. 


This is a direct variation. The constant of variation is —8. 
Looy 

10 
SOLUTION 


Transform the equation into y = kx form. 


Joy 
10 
y= 10x Multiply both sides by 10. 


This is a direct variation. The constant of variation is 10. 


€) xy =6 


SOLUTION 
Transform the equation into y = kx form. 
xy = 6 

y= 6 Divide both sides by x. 


This is not a direct variation. The constant is divided by x, not multiplied. 
It is not in the y = kx form. 


Solving y = kx for k gives a ratio for the constant of variation in a direct 
variation. 


y= kx 

Z = Kx Divide both sides by x (x # 0). 
Po 

Z =k 


Another way to decide if a relationship is a direct variation is to check 
whether the ratio A is the same for each ordered pair (except where x = 0). 


Example | 2. Identifying Direct Variation from Ordered Pairs 


Tell whether the set of ordered pairs represents a direct variation. 


(2, —14), (5, 35), (—3, 21) 
SOLUTION 

Find the ratio ~ for each ordered pair. 
—14__ —35 _ 21 


7 “= = 


—7 


. è ee i. Vs 
The ordered pairs represent a direct variation because the ratio + is the 
same for each ordered pair. 


(2, 4), (3, 5), (5, 7) 


SOLUTION 


Find the ratio ~ for each ordered pair. 


The ordered pairs do not represent a direction variation because the ratio Z 
is not the same for each ordered pair. 


To write an equation for a direct variation, one point other than the origin 
that lies on the graph of the equation is needed. First find the constant of 
variation, k, and then use the value of k to write an equation. 


Example 3] Writing an Equation Given a Point 


Write an equation for a direct variation that includes the point (6, 24). 
SOLUTION 
y=kx Begin with the equation for a direct variation. 


24=k.6 Substitute the x- and y-values from the point. 


4=k Divide both sides by 6 to solve for k. 
y=4x Write the direct variation equation and include the constant of 
variation, k. 
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Math Reasoning 


Write Why does the 
graph stop at (0, 0)? 


364 
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AS 4) Writing and Solving a Direct Variation Equation 


The distance a person runs varies directly with the time spent running. If 
a person runs 12 miles in 2 hours, how many miles will the person run in 
3 hours? 


SOLUTION 


Method 1: Because distance y varies directly with time x, the given point 


is (2, 12). 
y =kx Begin with the equation for direct variation. 
12=ke2 Substitute the x- and y-values from the point. 
6=k Divide both sides by 2 to solve for k. 
y = 6x Write the direct variation equation with the constant of 
variation, k. 
y=6:3 Substitute 3 for x. 


y = 18 miles Simplify and label the answer. 


Method 2: Use a proportion. 


12 =% Set up a proportion. 
2 3 
12 +3 = 2m Cross multiply. 
18 =m Divide both sides by 2 and simplify. 


She will run 18 miles in 3 hours. 


= Example H Graphing a Direct Variation 


The grocery store sells 3 pounds of lemons for $1.00. Graph the relationship, 
and then use the graph to estimate the cost of 12 pounds of lemons. 


SOLUTION Start with the point (3, 1.00). Choose another x-value. Use a 
proportion to find the corresponding y-value. 


Let x = 12. 


low. ' 
3 =D Set up a proportion. 


12-1 =3y Cross multiply. 
4=y Divide both sides by 3 and simplify. 


The second point is (12, 4). 


Graph the two points and draw a line 
through them. 


Dollars 
O = NORA 


On the graph, find the y value when x = 12. 
When x = 12, the y value is 4. 
So, the cost of 12 pounds of lemons 2 4 6 8 10 12 14 


is $4.00. Pounds of Lemons 


Lesson Practice — JF 


Tell whether each equation represents a direct variation. If the equation is a 
reci variation, find the constant of variation. 
7- 
—3 
c. 2xy = 8 d. 3y =x 


a.y—12=x b. x 


o whether each set of ordered pairs represents a direct variation. 
e. (3, 10), (12, 40), (9, 30) 
f. (10, 4), (12, 6), (14, 8) 


g. Write an equation for a direct variation that includes the 
E9 point (9, 72). 
: h. The number of boys in a class varies directly with the number of girls. 
One class has 6 girls and 18 boys. How many boys will be in a class with 
8 girls? 
i. The volume of a box with a fixed base area varies directly with its 
aa height. A box with a height of 4 centimeters has a volume of 29 cubic 
centimeters. Graph this relationship, and then use the graph to estimate 
the volume of a box that is 3 centimeters tall. 


Practice Distributed and Integrated 


Solve. 
1, 43.433x= 1234 2. 0.3x — 0.02x + 0.2 = 1.18 
(26) 4 5 4 (26) 


3; Solve the following equation for p: 7p + 3w = w — 12 — 3p. 
= Write the prime factorization of 315. 

2 What percent of 160 is 88? 

& What number is 140 percent of 70? 

3 Twenty percent of what number is 18? 

“8. Tell whether the equation = = x represents a direct variation. 
"3, Tell whether PaA 3y = x represents a direct variation. 
10, Simplify £=) (2x3). 


11. Market Research ) An automobile manufacturer sent out 22,000 questionnaires to 
a sample of their customers who bought a new car from them this year. 63% of 
the customers who received the questionnaires filled them out and returned them. 


How many customers returned their questionnaires? 
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12. Multi-Step A circle with radius 10x is inscribed in a square. 
” a. Write an expression for the area of the circle. 


b. Write an expression for the area of the square. 


c. Form a simplified rational expression from the ratio of the two areas. Use the 
circle area as the numerator. 


*13. Generalize Explain why the graph of a direct variation will always go through the 
*” origin (0, 0). 


*14. Multiple Choice Which equation represents a direct variation? 
(56) 
A y=2-x B x+3=y C xy=-2 D 3y = -2x 


*15. The number of euros received varies directly with the number of dollars 
a exchanged. If $5.00 is exchanged for 3.65 euros, how many euros would be 
received for $8.00? 


16, Write the equation of the line in slope-intercept form. 
—4y+x=2 
17. Write an inequality for the graph at right. —-e 
4 5 
18. (Camping) A tent is in the shape of a triangular pyramid with a square footprint 
a (base). The tent is 6 feet high and has a volume of 128 cubic feet. What is the 
length of the base? 


19. Model Formulate a data set that has a mean value of 9, a median of 9, and a mode 
of 12. 


*20. (Tennis ) An avid tennis player is painting lines to make a court at home. The tennis 


(51) : : 
court measures H feet long and eee feet wide. How many feet did the 


tennis player paint to mark the outside lines of the court? 


“2l, Write the equation of the line that has a slope of + and passes through the point 
02 (2, 8) in point-slope form. 


AN 22. Write How is the degree of a polynomial determined? 


23. Multiple Choice What is the degree of ab* — abt + 2ab? 
a 14 B 2 C7 D5 


24. Make a box-and-whisker plot to display the data titled “Average High 
(54) : : 2 
Temperature in Phoenix, AZ”. 


66, 70, 75, 84, 93, 103, 105, 103, 99, 88, 75, 66 


25. (Running) A group of friends run a marathon together. Their times in minutes are 
shown below. 
201, 240, 236, 270, 245, 252, 239, 267, 241, 229, 360 


Make a box-and-whisker plot of these times and determine the outliers, if any. 


366 Saxon Algebra 1 


*26. 
(54) 


(+27. 


wy (55) 


(55) 


A-z. 


(55) 


Error Analysis Two students decide whether there is an outlier. Which student 
is correct? Explain the error. 


grades on a math test: 100, 75, 80, 96, 77, 82, 88, 89, 79, 92, 100, 78, 95, 60 


Student A Student B 
78 — 1.5(95 — 78) = 52.5 78 — 1.5(85 — 78) = 67.5 
There is no outlier. Yes, 60 is an outlier. 


Measurement A square has side length s, while an equilateral triangle has length 
s + 1. Write and solve a system of linear equalities to determine the length of the 
side at which the perimeters of the triangle and the rectangle would be equal. 

P = 4s 

P=3(s+1) 


8. Error Analysis Two students used a graphing method to solve the system of equations. 


—4x + 3y=5 
2x + 3y = —16 
They used substitution to verify their solutions. Which student is correct? Explain 
the error. 


Student A Student B 
—4(—3.5) + 3(—3) =5 —4(4) + 3(7) =5 
2(—3.5) + 3(—3) = — 16 2(4) + 3(7) = —16 


Geometry The measure of the angles in a parallelogram total 360°. Write and solve 
a system of equations to determine the values of x and y. 


LS 


30. Multi-Step Thomas has a younger brother named Miguel. Thomas is 5 years older 


(55) 


than Miguel. If Thomas’s age is decreased by three years, it is equivalent to double 
Miguel’s age. 


a. (Formulate ) Write a system of equations to represent the age of Thomas. Let t 
represent Thomas’s age and m represent Miguel’s age. 


b. Solve the system to determine the ages of Thomas and Miguel. 


c. Verify Explain why your answer is reasonable. 
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| Warm U p A Vocabulary A——— (prime, composite) number has exactly two 
factors, itself and one. 


Find the prime factorization of each number. 


2. 18 3. 110 

(38) (38) 

Factor using the greatest common factor. 

4. (3x + 27) 5. (4x° + 14x) 
(38) (38) 


New Concepts The least number that is evenly divisible by each of the numbers in a set of 
numbers is called the least common multiple or LCM. 


Finding the Least Common Multiple 


1. Write each number as a product of prime factors. 


2. Use every factor of the given numbers as a factor of the LCM. Use 
each factor the greatest number of times it is a factor of any of the 
numbers or expressions. 


Identifying the LCM of a Set of Numbers 


Find the LCM of 24 and 36. 


Math Reasoning SOLUTION 
Verify Show that 72 is Write each number as a product of prime numbers. 
the LCM of 24 and 36. 4222-223 

36=2+2+3+3 


The number 2 is a factor of both 24 and 36. The greater number of times it 
appears is three times in 24, so it will appear three times in the LCM. 


2.2.2 


The number 3 is a factor of both numbers as well. The greater number of 
times it appears is two times in 36, so it will also appear in the LCM two 
times. 


LCM =2.2.2.3.3 


LCM = 72 
i ] Online Connection 
www.SaxonMathResources.com The LCM of 24 and 36 is 72. 
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Math Reasoning 


Analyze Why does 11 
have only one prime 
factor? 


Find the LCM of 11, 12, and 18. 

SOLUTION 

Write each number as a product of prime numbers. 

H= 12=2.2.3 18=2.3.3 

The number 2 is a factor of both 18 and 12. The greater number of times it 
appears is two times in 12, so it will appear two times in the LCM. 

2.2 
The number 3 is a factor of 12 and 18. The greater number of times it 
appears is two times in 18, so it will appear two times in the LCM. 
2.2.3.3 

Because the number 11 is prime, its only prime factor is 11, so it will appear 
in the LCM one time. 

LCM =2.2.3.3.11 

LCM = 396 


The LCM of 11, 12, and 18 is 396. 


In algebraic expressions, variables are included in the least common multiple. 
The number of times the variable appears in the least common multiple 
depends on the number of times it appears in each algebraic expression. 


Finding the Least Common Multiple of Algebraic Expressions 


1. Write each expression as a product of prime factors and factors with 
an exponent of 1. 


2. Use every factor of the given numbers as a factor of the LCM. Use 
each factor the greatest number of times it is a factor of any of the 
numbers or expressions. 


Example 2] Identifying the LCM of Two Monomials 
Find the LCM of 10a’c* and 15a°c’. 


SOLUTION 


Write each number as a product of prime numbers. 
10t =2+5¢asaecececre 
Sac =3+5*a+asa+Crere 
In the LCM, the factor 2 will appear one time, 3 will appear one time, and 
5 will appear one time. 
2.3.5 
The greater number of times a appears is three times, so it will also appear 


three times in the LCM. The greater number of times c appears is four 
times, so it will appear four times in the LCM. 


LCM =2+-3+5*dededeCeCrCr 


The LCM is 30a°c*. 


Lesson 57 369 


Hint 


To be a factor of the LCM, 
a number does not need 
to be a factor of every 
number in the set. Simply 
being a factor of one 
number in the set makes 
it a factor of the LCM. 


Math Reasoning 


Justify Explain why the 
LCM of (3x + 1) and 
(2x + 9) is their product. 


Caution 
Be sure to factor all 


common factors, not just 
numeric factors. 
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ABS S| Identifying the LCM of Three Monomials 
Find the LCM of 6p’s*, 2m’s*, and 8m'p. 

SOLUTION 

Write each expression as a product of prime numbers. 

6P =2+3+p-epeseses 

2m =2>mems-ses 

8mp =2+2+2+m-m-+m=ep 


In the LCM, the factor 2 will appear three times and the factor 3 will 
appear one time. 


2.2.2.3 


No one variable appears in all three expressions. The most the variable m 
appears is three times. The most the variable p appears is two times. The 
most the variable s appears is three times. 


LCM =2-2+2+3+m-m-m-p+peses*s 


The LCM is 24m'p’s°. 


= Example EY Identifying the LCM of Polynomials 


Find the LCM of (3x + 1) and (2x + 9). 
SOLUTION 


The binomials are prime. Their only factors are 1 and themselves. The 
LCM, then, is the product of the binomials. 


The LCM is (3x + 1)(2x + 9). 


Find the LCM of (7x? + 21x) and (6x + 18). 
SOLUTION 

Factor each binomial, if possible. 

The GCF of the terms in (7x* + 21x) is 7x. Factor it. 
(7x? + 21x) = 7+ x(x + 3) 

The GCF of the terms in (6x + 18) is 6. Factor it. 
(6x + 18) = 6(x + 3) = 2+ 3(x + 3) 


(x + 3) isa common factor, appearing one time in each binomial. The 
numbers 2, 3, and 7 are also factors, appearing one time. The variable x is 
also a factor. 


LCM = 2+3+7+x(x + 3) 
The LCM is 42x(x + 3). 


Caution 


Terms in parentheses 
are grouped and cannot 
be separated during 
factoring. The grouped 
terms make one factor. 


Math Reasoning 


Predict If a school year is 
180 days long, how many 
times will a student have 
a math and science test 
on the same day? 


Find the LCM of (60x? + 24x) and (45x + 18x”). 


SOLUTION 

Factor each binomial, if possible. 

The GCF of the terms in (60x* + 24x) is 12x. Factor it. 
(60x + 24x) =2+2+3+x(5x? + 2) 

The GCF of the terms in (45x* + 18x7) is 9x. Factor it. 
(45x* + 18x?) =3+3+x+ x(5x? + 2) 


(5x? + 2) is a common factor, appearing one time in each binomial. The 
numbers 2, 3, and the variable x are also factors, appearing at most two 
times. 


LCM = 2-2+3+3+x+x(5x? + 2) 
The LCM is 36x°(5x? + 2). 


= Example Fy Application: Scheduling 


A math test is given every 9 days. A history test is given every 14 days. A 
science test is given every 18 days. How many days into the school year will 
all three tests be given on the same day? 


SOLUTION 
Understand The frequency of the tests is a regular pattern. At some point 


the patterns will overlap and all three tests will be given on the same day. 


Plan Math tests are given on days that are multiples of 9. History tests are 
given on days that are multiples of 14. Science tests are given on days that 
are multiples of 18. If the LCM of 9, 14, and 18 is found, it will show the 
day that all three tests will be given. 


Solve Write each number as a product of prime numbers. 


9=3.3 
14=2.7 
18=3.3.2 


In the LCM, the factor 2 will appear one time, the factor 3 will appear 
two times, and the factor 7 will appear one time. 


LCM =2.3.3.7 
LCM = 126 
So, all three tests will be given 126 days into the school year. 
Check List the multiples of each number to 126. 
9: 9, 18, 27, 36, 45, 54, 63, 72, 81, 90, 99, 108, 117, 126 


14: 14, 28, 42, 56, 70, 84, 98, 112, 126 
18: 18, 36, 54, 72, 90, 108, 126 


The least multiple that appears in each list is 126. VW 
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Lesson Practice mosa 


Find the least common multiple of the numbers. 


a. 16 and 42 b. 8, 12, and 17 
Find the least common multiple of the algebraic expressions. 

c. 6d and 15c°d d. 4k‘p'n’, 5k’p*, and 20n*k* 
(Ex 2) (Ex 3) 


Find the least common multiple of the polynomials. 
e. (3x + 5) and (2x — 7) f. (15¢? — 3c) and (35c — 7) 
g. Find the LCM of (8f° — 24f7) and (18/7 — 54f*). 


h. (Production Design ) Every 24" backpack produced has a green stripe. 

” Every 60" backpack produced has a big yellow dot. Every 36" backpack 
produced has a blue diamond. How many backpacks have been produced 
when a backpack has a green stripe, a big yellow dot, and a blue diamond? 


Practice Distributed and Integrated 


Solve each equation for the variable indicated. 


1. s+4t=rfors 2. 3m — Tn = p for m 
(29) (29) 


Solve each proportion. 


3, 232 4+5 4 3 _ 1 


G) 4 21 36 y—-3 9 
Find each percent change. Tell whether it is a percent increase or decrease. 


5. 50 to 20 6. 12 to 96 
(47) (47) 


AN *7. Write Explain how the processes for finding the LCM and the GCF of two 
°” numbers differ. 


“8. Find the LCM of 24 and 84. 
2 Find the GCF of 24 and 84. 
10. Draw the horizontal and vertical lines passing through the point (6, 5). 


11. Multi-Step The graph at right shows the temperature measured at 


T 
’ different times during a summer day. A weak cold front passed A 90 
through in the early afternoon. 3 m: 
a. What was the rate of increase in temperature from 6:00 in the a 
morning until noon? £ 70 
b. What was the rate of change in temperature 6am. 10am.12p.m. 4 p.m. 
from noon until 2:00 p.m.? Time of Day 


c. What would have been the rate of increase in temperature from 
6:00 a.m. to 4:00 p.m. if those were the only times at which 
anyone had measured the temperature? 
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12. 
48) 


13. 
(47) 


14. 


(53) 


15. 


(49) 


16. 
(51) 


17. 


(50) 


18. 


(49) 


*19, 


(54) 


Multi-Step Tenecia timed her classmates to see how many seconds they could jump 
up and down on one leg, and got these data results: 40, 33, 41, 36, 26, 38, 44, 46, 
44, 35, 40, 37, 40, 31, 38, 41, 33, 51, 38, 40, 43, 35, 37, 38. 

a. Show Tenecia’s data on a line plot. 


b. Analyze Describe the overall shape of the line plot. 
c. Generalize Make a statement about this data based on the line plot. 


(Zoo ) (Zoo ) The number of visitors at the petting zoo jumped from 600 in May to 900 in 
July. What is the percent of increase? 


Find the sum of (—9z? — 3z) + (13z — 82’) using a vertical form. 


Ronnie is considering switching cell phone plans. The new plan 
would cost $5.95 per month plus $0.04 cents per minute. 
a. Analyze What are the restrictions on the domain and range of this situation? 


b. Write an equation in slope-intercept form to represent this situation. 


Simplify the rational expression, if possible. Identify any excluded values. 


7k — 21 


Write an inequality for the graph. 
01234567 


(Fitness ) After six weeks of participating in a fitness program, Joyce jogs 40 miles 
per week. Her average mile gain has been 2 miles per week. Write an equation that 
models Joyce’s weekly mileage m in terms of the number of weeks w that she stays 
in the program. When will Joyce jog over 60 miles? 


Verify Verify that 221 is an outlier for the following data set that shows the 
number of dollars individuals have in a savings account. 


143, 95, 116, 169, 146, 131, 144, 150, 191, 127, 162, 221, 150 


20. Multiple Choice What is the upper extreme in the box-and-whisker plot? 


(54) 


*21. 


(55) 


Running Rate in mph 


D n S S S S 
3 4 5 6 7 8 
A 5 B 6 C 7 D There is none. 


(Basketball ) At the beginning of the third quarter of a basketball game, Stephen 

had 16 points and Robert had 14 points. During this quarter Stephen only 

attempted 2-point shots and Robert only attempted 3-point shots. For every shot 

Stephen made, Robert made a shot. At the end of the third quarter, they were tied. 

a. Write a system of linear equations to represent the total points earned by each 
player by the end of the third quarter. Let x be the number of shots that were 
made and y be the total number of points. 


b. How many shots would each player have to make so that the game would be 
tied? 


c. How many points had each player earned by the end of the third quarter? 
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ono 


f° 22. 
(55) 


23. 


(56) 


™ 24. 


(56) 


25. 


(56) 


A26. 


(56) 


oD). 


(56) 


N28. 


(57) 


*29. 


(57) 


*30. 


(57) 
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Use a graphing calculator to solve the system of linear equations. 
2x + 3y = 12 

=3x+2y=8 

Tell whether the equation 7 + y = x represents a direct variation. 


Measurement The number of centimeters varies directly with the number of inches. 
A table is 25 inches, or 63.5 centimeters, long. How many centimeters long is a 
book that is 9 inches? 


Error Analysis Two students solve the following problem: 


A person’s age in months is directly proportional to the number of years the 
person has been alive. A 3-year-old is 36 months old. How many months old is a 
24-year-old? 


Which student is correct? Explain the error. 


Student A Student B 
p= kx iho 

36 =k 3 56 = k-3 
=e l= 

24 = 12x y=12-24 
a) y = 288 


Geometry The circumference of a circle is directly proportional to the length of 
the radius. If the radius is 10 centimeters, the circumference is 207r centimeters. 
What is the circumference of a circle with a radius of 29 feet? 


Multi-Step The fluid pressure on an object submerged in water varies directly with 

the depth of the object. At 2 feet below the surface of the water, there is a fluid 

pressure of 124.8 pounds per square feet. 

a. Write the equation that represents this relationship. 

b. Graph this relationship using a graphing calculator, and estimate the amount 
of pressure exerted on an object 9 feet below the surface. 

c. Use the graph to estimate how deep an object is that experiences 312 pounds 
per square foot of pressure. 


Write Explain how the LCM is used when adding and subtracting fractions. 


Multiple Choice What is the LCM of 15k!! and 36k%? 
A 3k B 180k° C 180k" D 540k" 


One clock chimes every 4x°*y° minutes. Another clock cuckoos every 
2xy’ minutes. A third clock rings every 6x*y minutes. All the clocks just sounded 
together. How many more minutes will it be until they all go off together again? 
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IVICI y TIY T Ory tOna 


Warm Up 1, Vocabulary The polynomial 2x + 3x — 6 is a (binomial, 
trinomial). 
Simplify each expression. 
2; 2xy (3x y + 5xy — 6x) 
3 —3xy(x*y" — 4xy — Txy’) 
4. 3x° + 2x — Sx +7 
5, 6x3 + 2x? — 10x — 15x? — 5x + 25 


(18 


( 


New Concepts When simplifying expressions, use the Distributive Property and the order 
of operations. 


2(12 + 14) 
2°12+2°14 
24 + 28 
52 
The Distributive Property can be used when multiplying a polynomial by a 


monomial. To find the product of a monomial and polynomial, multiply the 
monomial by each term in the polynomial. 


Math Language Multiplying a Polynomial by a Monomial 


A monomial is a Find each product. 
polynomial with only one 


term. 3x(x? + y) 

SOLUTION 

3x(x° + y) 

= 3x(x’) + 3x(y) Distributive Property 
= 3x? + 3xy Simplify. 


—4xy(x* + y — 22’) 
SOLUTION 
—4xy(x? + y — 22’) 


—_ 2 — a _9,2 eee y 
Snine Cahnasiian = —4xy(x’) + (—4xy)(v) + (—4xy)(—22°) Distributive Property 
w m = —4x°y — Axy? + 8xy2? Simplify. 


ww.SaxonMathResources.co 


Lesson 58 375 


Materials 


e algebra tiles 


Math Reasoning 


Connect What are the 
perimeter and area of a 
square with side lengths 
(x+1)? 
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SI oeo ) Modeling Products of Binomials 
Use algebra tiles to find the product of (2x + 2)(x + 3). 


Make a rectangle using algebra tiles. Use the 
expressions (2x + 2) and (x + 3) to represent 
the length and width of the rectangle. 


b.) Multiply each term across the top by each 
term along the side. 


Which two terms have a product of x°? 
Why are there two x? tiles? 

How many x-tiles are there in all? Explain. 
Which two terms have a product of 6? 


Verify If a rectangle has width (x + 3) and length (2x + 2), will the 
area be (2x + 2) (x + 3)? 


(h.) Model Use algebra tiles to find the product of (x + 1)’. 


Use the Distributive Property to find the product of two binomials. Every 
term in the first polynomial is multiplied by the second polynomial. 


= Example H Using the Distributive Property 


Find the product of (x + 7)(x + 3). 
SOLUTION 


(x + 7)(x + 3) 


x(x + 3) =x + 3x Multiply the first term in the first binomial by the 
second binomial. 


7(x + 3) =7x+4+ 21 Multiply the second term in the first binomial by the 
second binomial. 


x? + 3x + 7x +21 Add the two products. 


x? + 10x + 21 Simplify. 


Math Reasoning 


Analyze Compare using 
distribution and the 
FOIL method to multiply 
binominals. 


(b.) Find the product of (x — 5)(x — 7). 


SOLUTION 

(x — 5)(x — 7) 

x(x — 7) =x? — Tx Distribute first term in (x — 5). 
—5(x — 7) = —5x + 35 Distribute second term in (x — 5). 
x? — Tx — 5x + 35 Combine the products. 

x? — 12x + 35 Simplify. 


A second method of multiplying binomials is called the FOIL Method. FOIL 
stands for First, Outer, Inner, Last and is used as a tool to remember the steps 
for distributing the terms of the first binomial through the second binomial. 


The FOIL Method 


First, Outer, Inner, Last 
Caan + 3) First 
(xF2)(x 2 3) Outer 


(x + dD + 3) Inner 
(x + 2)(x + 3) Last 
NS 


CA 3| Using the FOIL Method 


Find the product of (2a + 5)(3a + 1). 
SOLUTION 


Each term of one polynomial must be multiplied by each term of the other 
polynomial. 


(2a) (3a) = 6a’ Find the product of the First terms. 
(2a)(1) = 2a Find the product of the Outer terms. 
(5)(Ga) = 15a Find the product of the Inner terms. 

(5)(1) =5 Find the product of the Last terms. 
6a? + 2a+ 15a+5 Add the four products. 

6a? + 17a +5 Simplify. 


Find the product of (8k — 1)(—3k — 5). 


SOLUTION 
(8k — 1)(—3k — 5) 
F O I L 
(8k)(—3k) + (8k)(—5) + (—1)(—3k) + (—1)(—5) Use the FOIL method. 
—24k? — 40k + 3k +5 Simplify. 
—24k? — 37k + 5 Combine like terms. 
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Math Language 
A trinomial is a 


polynomial with three 
terms. 


Caution 
Write polynomials in 


descending order before 
lining them up vertivcally. 
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AS a 4| Multiplying a Binomial and a Trinomial 
Find the product of (3x + 4)(x* — 4x — 6). 
SOLUTION 
Method 1: Use the Distributive Property. 
(3x + 4)(x*? — 4x — 6) 


3x(x° — 4x — 6) = 3x — 12x? — 18x Multiply the first term of the 
binomial by each term of the 


trinomial. 

A(x? — 4x — 6) = 4x’ — 16x — 24 Multiply the second term of the 
binomial by each term of the 
trinomial. 

3x3 — 12x? — 18x + 4x” — 16x — 24 Add the products. 

3x — 8x* — 34x — 24 Simplify. 


Method 2: Use vertical multiplication. 


Align like terms. Multiply each term in the first row by the terms in the 
second row. 


x? — 4x — 6 
3x +4 
4x? — 16x — 24 <— 4(x°-4x-6) 
+3x* — 12x? — 18x <— 3x(x* — 4x — 6) 


3x3 — 8x? — 34x — 24 


= Example Ey Application: Area of Sandbox 


Find the area of a rectangular sandbox that has a width of 2x* + 5x — 6 
inches and a length of 4x + 7 inches. 


SOLUTION. 


(4x + 7)(2x° + 5x — 6) Multiply length times width. 


Ax(2x° + 5x — 6) = 8x? + 20x? — 24x Multiply the first term of the 
binomial by each term of the 


trinomial. 

T(2x + 5x — 6) = 14x + 35x — 42 Multiply the second term of the 
binomial by each term of the 
trinomial. 

8x? + 20x? — 24x + 14x? + 35x — 42 Add the products. 

8x? + 34x? + 11x — 42 Simplify. 


The area of the sandbox is 8x? + 34x? + 11x — 42 in’. 


Lesson Practice 


Find each product. 
(Ex 1) 


a. 3x(x?+ 3x — 7) b. —4x(2x? + 2x — 3) 
F ind each product using the Distributive Property. 

c. (x +4) (x+ 3) d. (x — 5)(x — 2) 
x ind each product using the FOIL Method. 

e. (x + 6)(x + 4) f. (x — 8)(x — 1) 


eS} Multiply (2x + 2)(x? — 3x — 2) using the Distributive Property. 
. h. Multiply (5x — 2)(x? — 3x — 2) using vertical multiplication. 


: i. Felipe added a rectangular porch to his house. The length of the porch 
P ig (x + 6) inches and the width is (x? + 4x — 2) inches. What is the area 
of the new porch? 


Practice Distributed and Integrated 


Graph the inequalities on a number line. 
1x<-2 2.x >2 


(50) (50) 


Solve the equations. Check your answers. 


Bales = 3) = 3+ bet A —5m+2+ 8m=2m + 11 
E Multiple Choice Which product equals 6x? — 7x + 2? 

A (6x + 1)(x — 7) B (2x — 1)(3x + 2) 

C (—6x + 1)(—x +7) D ( —2x + 1)(—3x + 2) 


“6, (Web Design) (Web Design) Luke is designing a web page. At the top is a banner ad that is 
’ 3x? + 6x + 4 inches high. The length is x + 5 inches. What is the area of the 
banner ad on Luke’s web page? 


*7. (x — 2)(x + 3) “8. (2x — 3)(2x + 3) 


(58) 


*9, Analyze Monroe says the product of x” and x? + 5x? + 1 is xf + 5x* + x*. Do you 
agree? If not, explain your reasoning. 


*10. Find the product of 5(x? + 3x — 7). 
L Find the LCM of 35, 60, and 100. 


T 12. Measurement On a piece of plywood, there is a seam every 8 feet and a stud 
a every 16 inches. After how many feet or how many inches is there a seam and 
a stud? 
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13. Error Analysis Two students are asked to find the LCM of 24x°y” 


student is correct? Explain the error. 


Student A 
24 y = 2220223 °xX*X KX Xe Vey 
ait Ce ee er 
LCM = 2+2+2*x*xexeyery 
WOM = ay 

Student B 
Dag y = 22-23 2x eK Xe KN yey 
32X yS = 2+202+2+2exexexepryryryryey 
LCM = 2-2-2-2-2-3-x5-y° 
LCM = 96x°y° 


and 32x°y°. Which 


814. Geometry Write a counterexample for the statement: If the measures of the angles 
or ina polygon add up to 360 degrees, then the polygon is a rectangle. 


*15, Multi-Step A line of children’s shoes are designed so that every 10" pair has 
’ blinking lights, every 24" pair glows in the dark, and every 15" pair is waterproof. 
a. How many pairs of shoes are made before one pair blinks, glows, and is 


waterproof? 


b. If 2000 pairs of shoes are made, how many blink, glow, and are waterproof? 


16, Tell whether the set of ordered pairs (9, 6), (11,8), and (22, 19) represents a direct 


variation. 


(56) 


*17. (Meteorology) The number of seconds between seeing a lightning flash and hearing 
the thunder is directly proportional to the number of kilometers between you and 


the lightning. When there are 27 seconds between the flash and the sound, you are 
9 kilometers from the lightning. How far is the lightning if the time is 51 seconds? 


18. Error Analysis Two students are writing an equation for a direct variation that 


(56) 


Student A Student B 
Vix Vi oho 
—5 = k(15) 15 = k(—5) 
miles —3=k 
7 y= —3k 
y=—tk 
3 


im 19. Data Analysis A box-and-whisker plot shows the number of 


signatures in yearbooks at the end of the school year. Identify the 
median, upper and lower quartiles, upper and lower extremes, and the 


interquartile range. 


20. Use a proportion to find what percent of 108 is 81. 
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includes the point (15, —5). Which student is correct? Explain the error. 


Signatures in Yearbooks 


ge ee 


O 10 20 30 40 50 60 70 


JX — Ol 


a T seg A 
21. Simplify 42 — 36x" 22. Simplify 


7x — 28 

23. According to the Theory of Relativity, and as represented by the 
os equation below, the mass of a particle changes with its velocity. When is the 

rational expression of the equation undefined? (Hint: Think of the fraction in the 

denominator as a single variable.) 
n? = —, m = rest mass, v = velocity, c = speed of light 

1-5 
E 

24. Multi-Step The 55 cups of orange juice and half of the apricot juice left in the 
= refrigerator added up to no more than 10 cups when combined in the pitcher. 


a. Translate the sentence into an inequality. 


b. Translate the inequality into words. 


25. (Weather ) The table shows the total snowfall Date Fargo, North | St. Paul, 
(48) . Dakota Minnesota 
amounts for five months in Fargo, North i ; 

Dakota, and St. Paul, Minnesota. Based on the November 2006 0.2 = 0.2 = 
measures of central tendency, which city receives | December 2006 5.4 in. 4.3 in. 
less snow over the winter on average? January 2007 2.9 in. 5.5 in. 

February 2007 10.9 in. 12.6 in. 
March 2007 9.4 in. 3.6 in. 


AN 26. Write Create a table of values and a graph for the equation 4x — 2y = 10. Explain 


how the three representations are related. 


27. The amount (in billions of dollars) spent on natural gas N and electricity 
E by a randomly selected country in a survey can be modeled by the equations 
below, where ¢ is the number of years since the survey began. Write an expression 
that models the total amount A (in billions of dollars) spent on natural gas and 
electricity by this country’s residents. 


N = 1.5210? — 2.304t + 56.659 
E = —0.1047? + 5.879t + 196.432 


28. Formulate Kami challenged her classmate to find the pattern in a logic puzzle. 

C2 When she says 8, she means 9. When she says 16, she means 8. Find the equation 
of the line that passes through the two points that represent the data in the 
problem. Use the equation to predict what Kami means when she says —8. 

4m — 8 

2m — 4’ 

30. Analyze Grace is making applesauce for a party. She has enough apples for 
10 servings. If each guest gets 1 serving, how many guests could come to the 
party? Would a graph of this situation be helpful? Explain. 


2). Simplify the rational expression if possible. Identify any excluded values. 
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LESSON 
59 Substitution 


| Warm Up 1. Vocabulary A (n)______ to a system of linear equations is an 
ordered pair or set of ordered pairs that satisfies all the equations in the 
system. 


2 Is (—1, 3) a solution to the system below? 
3x +2y=3 
x— 3y = -10 
Solve each equation. 
23x +7 = 5x — 28 A, 5x + 12 = 3x + 36 


New Concepts To be a solution to a system of equations, an ordered pair must satisfy both 
equations. One method for finding solutions to systems of equations is to use 
the substitution method. 


Steps for Solving by Substitution 


1. Rearrange one of the equations so that it is of the form 
y = Mx + b, or x = my + b, if necessary. 


2. Substitute the equivalent expression for the variable from the first step 
into the second equation of the system. The result is an equation with 
one unknown. 


3. Solve the resulting equation from the second step for the variable. 


4. Substitute the value of the variable from the third step into one of the 
original equations to find the value of the other unknown. 


5. Write the values of the unknowns as an ordered pair. 


Using Substitution 


Solve the system of equations by substitution. 


y=2x—5 
y=5x4+7 
SOLUTION 


y=5x+7 Write the second equation. 
2x —-5=5x+7 Substitute 2x — 5 for y. 
—-3=3x+7 Subtract 2x from both sides. 


- : —12=3x Subtract 7 from both sides. 
Online Connection 
www.SaxonMathResources.com —-4=x Divide both sides by 3. 
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Hint 


You can substitute for x 
or y. Choose the equation 
that is already solved for 
a variable. 


LUE Value OL A UI Ue SUIUUOLN Is 19. LHe YrValue vall UY LOUTIO DY 
substituting —4 into either of the original equations. 


First Equation Second Equation 
y=2x-—5 y=5x+7 
y=2(—4)-5 y= 5(—4) +7 
y==8=35 y=—20+7 
y==13 ye 


The solution to the system is (—4, —13). 


= Example H Using the Distributive Property 


Solve the system of equations by substitution. Check your answer. 


12x — 6y = 12 

x= —2y + 11 
SOLUTION 

12x —6y = 12 Write the first equation. 
12(—2y + 11) — 6y = 12 Substitute —2y + 11 for x. 
—24y + 132 — 6y = 12 Distribute. 
—30y + 132 = 12 Combine like terms. 
—30y = —120 Subtract 132 from both sides. 


y=4 Divide both sides by —30. 


The value of y in the solution is 4. The x-value can be found by substituting 4 
into either of the original equations. 


First Equation Second Equation 
12x — 6y = 12 x= =2y+ H 
12x — 6(4) = 12 x= —2(4)+ 11 
12x — 24 = 12 x=—8+11 
12x = 36 x=3 

X= 


The solution to the system is (3, 4). 


Check To determine whether the ordered pair satisfies both of the original 
equations, substitute the x-value and y-value into the original equations. 


First Equation Second Equation 
12x — 6y = 12 x=—2y+ 1l 
12(3) — 6(4) = 12 34 —2(4) + 11 
36 — 24412 32-8411 

12=12 s 3=3 y 
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Hint 


Use the variable with the 
coefficient of 1 whenever 
possible. 


Caution 


Be sure to distribute the 
negative sign with the 
number. 


Hint 


When neither variable 
has a coefficient of 1, 
choose a variable with a 
small coefficient or one 
that easily divides into 
the other coefficients 
and constants in the 
equation. 
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y = mx + b or x = my + b. If neither equation is in this form, the first step is 
to rearrange one of the equations. 


= Example By Rearrange Before Substitution 


Solve the system of equations by substitution. Check your answer. 


2x+y=—4 
5x —-2y=—-1 
SOLUTION 


Because neither equation is in a form that can be used for substitution, one 
equation will need to be rearranged. The first equation can be rearranged to 
be in the form y = mx + b easily because the coefficient of y is 1. 


2x+y=-4 Write the first equation. 
y= -2x-4 Subtract 2x from both sides. 


Now substitute —2x — 4 for y in the second equation. 


5x — 2y = —1 Write the second equation. 
5x — 2(—2x — 4) = —1 Substitute —2x — 4 for y. 
5x + 4x +8 = -l1 Distribute. 
9x + 8 = -1 Combine like terms. 
9x = —9 Subtract 8 from both sides. 
x=-l Divide both sides by 9. 


The value of x in the solution is —1. The y-value can be found by 
substituting —1 into either of the original equations. 


First Equation Second Equation 

2x+y=—-4 5Sx—=2y=-=1 

2(—1) + y = —4 5(—1) — 2y = —1 

—2 + y = —4 —5 — 2y = —1 
y=-2 —2y=4 

y=-2 


The solution to the system is (—1, —2). 


Check To check that this ordered pair satisfies both of the original 
equations, substitute the x-value and y-value into the original equations. 


First Equation Second Equation 
2x + y = —4 5x — 2y = —1 
2(—1) + (—2) = —4 5(—1) — 2(—2) = -1 
—2 + (—2) Ż —4 —5+4żŻ -1 
—4=—4 JV -l=-l Vv 


|b.) Solve the system of equations by substitution. Check your answer. 
4x + 7y = 43 
2x — 3y = -11 

SOLUTION 


Again, one equation will need to be rearranged so that it can be used for 
substitution. None of the variables have a coefficient of 1, so solve the 
second equation for x. 


2x — 3y = —11 Write the second equation. 
2x= 3y- 11 Add 3y to both sides. 
3 11 7 . 
x=- Divide both sides by 2. 
Now substitute Sy — + for the x in the first equation 
Math Reasoning ow substitute 5y — -5 for the x e first equation. 
Write When substituting 4x + 7y = 43 Write the first equation. 
the value of one variable 3 7 3 jd 
to find the value of the _ : 
otha onlyone eaúation 43 — 4) + Ty = 43 Substitute ae for x. 
needs to be used. So, 
why must both equations 12 44 PET 
be used to check the z7 ~ oa + Ty =43 Distribute. 
answer? 
6y — 22 + Ty = 43 Simplify. 
13y — 22 = 43 Combine like terms. 
13y = 65 Add 22 to both sides. 
y=5 Divide both sides by 13. 


The value of y in the solution is 5. Substitute 5 into either of the original 
equations to find x. 


First Equation Second Equation 
4x + Ty = 43 2x — 3y = —11 
4x + 7(5) = 43 2x — 3(5) = —11 
4x + 35 = 43 2x — 15 = -11 
4x =8 2x =4 
x=2 x=2 


The solution to the system is (2, 5). 


Check To determine whether the ordered pair satisfies both of the original 
equations, substitute the x-value and the y-value into the original equation. 


First Equation Second Equation 

4x + 7y = 43 2x — 3y = —11 

4(2) + 7(5) = 43 2(2) — 3(5) 4 —11 

8 + 35 = 43 4—15=4-11 
43=43 Vo -ll=-ll y 
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Hint 


To determine how to 
define the variables, 
look at the question. The 
question will indicate 
what needs to be found; 
that is, what is unknown. 
Variables represent the 
unknown. 
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ABS 4 | Application: Play Tickets 


A school play charged adults $8 and students $5 for tickets. There were 
75 people who attended the play. The box office collected $444. How many 
adults and how many students attended the play? Use substitution to solve. 


SOLUTION 


First define the variables. 
Let x = number of adults. 


Let y = number of students. 


Translate the situation into a system of equations. 


x+y=75 Adults plus students equals the total 
number of people. 


8x + 5y = 444 The total amount of money collected can 
be found by multiplying the cost of the 
ticket by the number of people buying that 
kind of ticket. 


Now use substitution to solve the system. 


y= -x4+75 Solve the first equation for y. 


8x + 5(—x + 75) = 444 Substitute —x + 75 for y in the second 
equation. 
8x — 5x + 375 = 444 Distribute. 
3x + 375 = 444 Combine like terms. 
3x = 69 Subtract 375 from both sides. 
x = 23 Divide both sides by 3. 
23+y=75 Substitute x = 23 into the first equation. 
y=52 Subtract 23 from both sides. 


The solution is (23, 52). There were 23 adults and 52 students at the play. 


Check 
First Equation Second Equation 
x+y=75 8x + 5y = 444 
23+ 52275 8(23) + 5(52) = 444 
75=75 <s 184 + 260 = 444 


444=444 J 


Lesson Practice 


Solve each system of equations by substitution. Check your answer. 


y=4x-3 b. x = 3y — 11 
(Ex 1) (Ex 2) 
y=3x-—5 5x + 2y = —4 
c. 4x +3y=2 d. 4x + 3y = 19 
(Ex 3) (Ex 3) 
2x+y=6 Tx — 6y = —23 


mee (Finance ) The cost of 5 books and 10 pencils is $36. The cost of 2 books 
49 and 40 pencils is $18. How much do books cost and how much do 
pencils cost? 


Practice Distributed and Integrated 


Solve. 
-[-(—k)] -(-2)(-2 + k) = -k = (4k + 3) 


l stp 328 


3, Simplify V9 + V16 — V225. 


4. Give an example of a rational number that is not an integer. 


1. 
(28) 
0 


3 True or False: The number V49 is a rational number. 


“6. Solve by substitution: y = 3x — 5 
me yo—2x +15. 


"1 Solve by substitution: y = —8x + 21 
: y=-3x+ 6. 


\ ‘3. Write How do you know if a point is a solution to a system of equations? 


“3, Multiple Choice Which ordered pair is a solution to the system of equations? 


Ax + 9y = 75 
8x + 6y = 66 
A (3,7) 
B (0, 11) 
C (10, 4) 
D (12, —5) 


*10. The sum of two numbers is 64. Their difference is 14. Find each of the 
numbers. 


11. Error Analysis Students were asked to find the product of 2b?(b* + 4). Which 
student is correct? Explain the error. 


Student A Student B 
2b’ (b? + 4) 2b°(b* + 4) 
2b°(b*) + 2b°(4) 2b*(b*) + 2b°(4) 
2b° + 8b’ 2b° + 8b? 
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612. Geometry The length of a rectangular pool is four times the width. A 
four-foot-wide deck surrounds the pool. Write a polynomial expression for the 
area of the pool and deck. Use the Distributive Property and write your answer in 
standard form. 


*13. Multi-Step Henry has a game that includes a number cube. The side length of the 
’ cube is (5x + 1) inches. Find the volume of the number cube. 
a. Find the area of the base. Multiply the length times the width. 


b. Find the volume by multiplying the product found in part a by the height. 
T14, Measurement Tim has a garden in the shape of a right triangle. The triangle has a 


’ base of 6x? + 8x + 12 feet and a height of (x — 1) feet. What is the area of Tim’s 
garden? 


‘c-_.Cti—_————————— 
(6x? + 8x + 12) ft 


15. Find the product of 4x(x? + 2x — 9). 


16. Write an equation of the line in slope-intercept form. The slope is 2; the 
y-intercept is —1. 


17. What is the degree of 12x*x? + 6xy + 41x?y*? 


18. (Baseball) The percentage of games won is used to determine a team’s standing in 
the league. In the American League, the following percentages were recorded: 


0.604, 0.540, 0.505, 0.465, 0.380, 0.600, 0.584, 0.505, 0.446, 
0.430, 0.580, 0.545, 0.475, 0.451 


Make a box-and-whisker plot of these percentages and determine if there is an 
outlier. 


*19, Estimate The cost of a chain is directly proportional to its length. Use the 
graph to estimate the cost of a chain that is 18 inches long. 


O 
(o) 


Cost of Chain ($) 
NO A 
O oO 


4 8 12 16 
Length of Chain (in.) 


20. Multiple Choice Which point represents the same direct variation as (3, —9)? 
A (4,8) B (4, -7) C (4,-12) D (4, —16) 
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21. Find the LCM of 16c°and 24c’. 


*22. (Games ) Every 20x°y turns, you win $500. Every 12xy°c turns, you get to roll again. 
°” How many turns do you take before you win $500 and get to roll again on the 
same turn? 


23. Find the LCM of 300d’ and 90d‘. 


24. Formulate The equations y = 3x — 24 and y = 24x + 9 define two lines. Write a 
’ rational expression that represents the ratio of the first line to the second line. 
Simplify the expression, if possible. 


25, Determine the slope of the line that goes through the points (—1, 1) and (1, —1). 


Pay Biology ) Write a counterexample for the following statement: If an animal has 
*” wings, then the animal is an insect. 


27. Multi-Step A canister of oatmeal has a height of 7 inches. Its volume is 
’ 287 cubic inches. 
a. Write an equation you can use to find the radius of the cylinder. 


b. Find the radius of the canister. 


28. (Astronomy ) The relative gravity on Jupiter is 2.34. This means that the weight of an 

object on Jupiter is 2.34 times greater than its weight on Earth. Identify the slope 
and the y-intercept of the equation representing this relationship and then write 
an equation for the situation in slope-intercept form. 


29. Verify Write the converse of the following statement: If a number is an integer, 
" then it is a rational number. Give an example to show that the converse is false. 


NX 30. Write What is an excluded value for a rational expression? Why is it excluded? 
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| Warm Up 1. Vocabulary Which polynomial is a trinomial? 
™ A 3x3 +5 B 7x +5+4x 
C 4x°+ 6x -9 D 2x°+5x°+3x-8 
Simplify. 


(58) 


2. (2x + 3)(3x — 5) 
3. (3x + 7)(5x + 6) 
4. (3x — 2)(3x° — x + 7) 


New Concepts 


Siete) Multiplying Binomials 


Square the following binomials 


Hint 1. (2t +27 

oon 2 (49-4 3) 
3. (a+b)? 
4. (t— 5)? 
5, (2x — 3)? 
6. (a — bF 


7. Describe a pattern for (a + bY and (a — bY. 
Multiply the following binomials 

8. (3x + 4)(3x — 4) 

9. (x + 6)(x — 6) 


10. (a+ b)(a — b) 


| 11. Describe a pattern for (a + b)(a — b). 


The square of a binomial (a + bY or (a — bY results in a perfect-square 
Online Connection trinomial. Trinomials of the form a? + 2ab + b’ and a’ — 2ab + b’ are 
w mj) perfect-square trinomials because they are the product of a factor times itself. 


‘ww.SaxonMathResources.co! 
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The product of a sum and difference of two binomials (a — b)(a + b) =a — b’ 
produces the difference of two squares. 


Special Product of Binomials 


Square of a Binomial 


Pattern Example 
(a+ by’ =a +2ab+h (x +5)? =x + 10x + 25 
(a— bP = œ — 2ab + b’ (2x — 4)? = 4x — 16x + 16 
Sum and Difference 
Pattern Example 
(a+ b)la— b) = e — b’ (3x — 2)(3x + 2) = 9x — 4 


| 


Squaring Binomials in the Form (a + b)? 


Find the product: (x + 27. 


SOLUTION 
(a+ by =a + 2ab + b Write the pattern. 
(x + 2)? = (x)? + 2(x)(2) + 2? Apply the pattern. 
=x +4x+4 Simplify. 
Find the product: (2x + 4)’. 
SOLUTION 
(a+b = e + 2ab +b Write the pattern. 
(2x + 4)? = (2x)? + 2(2x)(4) + # Apply the pattern. 
= 4x° + 16x + 16 Simplify. 
fm Example py Squaring Binomials in the Form (a — b)? 
Find the product: (x — 8). 
SOLUTION 
(a— bF = œ — 2ab + b Write the pattern. 
(x — 8)? = (x) — 2(x)(8) + (87 Apply the pattern. 
=x? — 16x + 64 Simplify. 
Caution Find the product: (2x — 7)’. 
(x — 5) #x? + 25 SOLUTION 
Remember to eith 5 , 
a n Pa (a— b? =a — 2ab + Ph Write the pattern. 
ee the FOIL (2x — 7)? = (2x)? — 2(2x)(7) + (7) Apply the pattern. 
— 5 = —5)x—5) | = 4x° — 28x + 49 Simplify. 
=x?— 10x +25 
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Math Reasoning 


Write How could 
Roberto check his work? 


392 
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ely 3) Finding Products in the Form (a + 6)(a— b) 
Find the product: (x + 3)(x — 3). 


SOLUTION 
(a+b)(a—b)=a-b Write the pattern. 
(x + 3)(x — 3) = (x)? — (3) Apply the pattern. 


=x°-9 Simplify. 
Find the product: (5x + 4)(5x — 4). 
SOLUTION 
(a+ b)(a-—b)=a-P Write the pattern. 
(5x + 4)(5x — 4) = (5x)? — (4? Apply the pattern. 
= 25x’? — 16 Simplify. 


GETTY 4) mental math 


Use mental math to find 39°. To use mental math, remember to use the 
special, product patterns. 


SOLUTION 

(40 — 1)? Write 39? as a square of binomial. 
= 40? — 2(40)(1) + (1)? Apply the pattern. 

= 1600 — 80+ 1 

= 1521 Simplify. 


Use mental math to find the product of 16 + 24. To use mental math, 
remember to use the special product patterns. 


SOLUTION 

(20 — 4)(20+ 4) = 20?— 4 Write 16 - 24 as the product of the difference 
and the sum. 

= 400 — 16 Simplify. 

= 384 


Example 5| Application: Gardening 


Roberto has a garden in the shape of a parallelogram. It has a height of 
(x — 2) and a base length of (x + 2). Find the area of Roberto’s garden. 


SOLUTION 

A= bh 
= (x — 2)(x + 2) Write as the product of difference and sum. 
= (x — 2) 
=x-4 Simplify. 


Lesson Practice 


Find each product. 
2 2 
Ps (x + 9) ees (3x + 5) 
—]/) _ &)2 
(ES) G= (Ex 2) =n 
ok (x + 8)(x — 8) RE (3x + 2) (3x — 2) 


5 Use mental math to find 28°. 
“ h. Use mental math to find the product of 58 + 62. 


m i, George is pouring a rectangular cement slab for his house. The length is 
(x — 6) and the width is (x + 6). Find the area of George’s new slab. 


Practice Distributed and Integrated 


Simplify. 
2 {12 _ _ 2 = 
A (3k + 2k° — 4) — (k +k — 6) 2 (—2m + 1) + (6m — m — 2) 
= 2 
3 (x + 4)(x — 5) 2 (x + 2)(6x* + 4x + 5) 


Find the square of each binomial. 
* = 2 * 2 
DS (3¢ — 1) ‘6. (3t + 1) 


“7. (Painting ) Dat is painting a picture for his grandmother. He wants a 3-inch-wide 
blue border around the square painting. Write a special product and simplify to 
find the area of the picture including the border. 


3 in. 4 


3x in. —+ 


& Solve the linear system by substitution. 
y=2x-9 
8x — 6y = 34 
*9, Multiple Choice Which of the following quadratic expressions is the product of 


(6x +7) 
A 36x? + 42x + 49 B 12x? + 84x + 49 


C 36x? + 84x + 49 D 36x + 84x + 49 


Lesson 60 393 


10. Solve the linear system by substitution. 
y=2x-4 
y=x+5 


HL. Write How can you check your work when finding a product of two binomials using 
special-product patterns? 


*12. Verify Tell whether the statement (9x + 8)(9x + 8) = 81x? + 64 is true or false. If 
’ false, explain why. 


O13. Measurement The perimeter of a rectangle is 78 feet. The length is 3 feet more than 
’ 3 times the width. Find the dimensions of the rectangle. 


14. Error Analysis Two students are in the process of finding the solution to the system 
of equations. Which student is correct? Explain the error. 


x+4y=19 
6x + Sy = 38 
Student A Student B 
x= —4y + 19 x= —4y + 19 
6(—4y + 19) + 5y = 38 6(—4y + 19) + 5y = 38 
—24y + 114 + 5y = 38 —24y + 19 + 5y = 38 
—19y = —76 —19y = 19 
76 =—-—| 


15. (Installation) A contractor is installing some special light bulbs for two floors in a 
’ building. For the first floor, she purchased 5 natural-light bulbs and 2 ceiling bulbs 
at a cost of $23. For the second floor, she purchased 3 natural-light bulbs and 
4 ceiling bulbs at a cost of $25. How much does each type of bulb cost? 


*16. Multi-Step The sum of 4 times a girl’s age and 7 times a boy’s age is 169. The boy 
C” isl year older than twice the age of the girl. Find how old each will be 10 years 
from now. 


17. Geometry The perimeter of a rectangle is 24 centimeters. The length is 4 centimeters 
’ Jess than 7 times the width. Find the dimensions of the rectangle. 


iti 18. Data-Analysis Display the data using a box-and-whisker plot titled “Average 
’ Monthly Rainfall in Cloudcroft, NM (in inches)”. Identify any outliers. 


1.68, 1.90, 1.54, 0.84, 1.35, 2.21, 6.10, 6.04, 3.11, 1.78, 1.58, 2.33 
19. Verify Show that 12f* is the LCM of 6f* and 4f?. 


20. Multiple Choice What is the LCM of (4x* — 14x*) and (6x? — 21x)? 
©” A 6x3(2x — 7) B 6x*(2x — 7) 


C 6(2x* — 7x*)(2x? — 7x) D (4x* — 14x°) (6x? — 21x) 
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21. Tell whether the set of ordered pairs (2, 8), (4, 16), and (7, 28) represents a direct 
variation. 


22. A tennis court’s dimensions can be represented by a width of 4x + 25 feet 
°% anda length of 2x + 15 feet. Write a polynomial for the area of the court. 


23. Determine the slope of the line graphed below. 


*24. Find the product of (x + 2)(x + 9) using the FOIL method. 
25. Translate the inequality x — 2.5 > 4.7 into words. 


26. (Hobby ) Eleanor has more than twice as many football trading cards as José. 
© Eleanor has 79 trading cards. What is the greatest number of trading cards José 
might have? 


27. Multi-Step The varsity football team started summer training with 85 players. 
10 players dropped out after 1 week of training, and then 7 players dropped out 
after 2 weeks. 
a. What was the percent of decrease for the first week? What was the percent of 
decrease for the second week? 


b. What was the total percent of decrease for the 2 weeks of summer training? 


28. (Law Enforcement) Arnold is using the graph to represent a speed limit of 45 miles 
a per hour. What restrictions should also be placed on the graph? 


aS Sa i a 
30 40 50 60 


29. Before painting, the edges around a rectangular light | fixture must be taped. The 
= length of the fixture is aay z yards, and the width is =, et yards. How much tape 
is needed? 


30. Justify Identify the slope and y-intercept of the line y = x — 4. Explain. 
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Transforming Linear Functions 


| 


: A family of functions share common characteristics. A parent function is the 
Hint . M . . . . p . . 
simplest function in a family of functions. The parent function for a linear 
Function notation, f(x), : : ; . , : 
can be used in place of y. function is f(x) = x. Functions in the family are transformations of the 


parent function. The graph of f(x) = x is shown below. 


8 y 
Math Reasoning 4 
Write Why do all linear O x 
functions belong to the —8 |—4 4 8 
same family of functions? 
—4 | 
-8| 


A translation shifts every point in a figure the same distance in the same 
direction. A translation can be thought of as a slide. A translation of a 
linear function is also referred to as a vertical change. 


1. Graph f(x) = x, f(x) = x + 3, and f(x) = x — 2 on the same 
coordinate grid. 


2. Generalize Compare the graphs of f(x) = x + 3 and f(x) = x — 2 to the 
parent function. Use the y-intercept in your comparison. 


A vertical stretch or compression changes the rate of change of a linear 
equation. 


l4 3. Graph f(x) = x, f(x) = 3x, and f(x) = $x on the same coordinate grid. 


the Online Connection 4. Generalize Discuss how the slope of a line is related to the steepness of 
www.SaxonMathResources.com a line. 
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Math Reasoning 5. Predict Will the graph of f(x) = 3x be steeper than the graph of the 


Analyze Describe how parent function? Explain. 


the value of m affects the | A reflection produces a mirror image across a line. A reflection can be 
steepness of the line. . 
thought of as a flip. 


6. Graph f(x) = 4x and f(x) = —4x on the same coordinate plane. 
7. Generalize Discuss how the slope of a line is related to the reflection 
of a line. 
Some functions involve more than one transformation of the parent 
function. 


8. Graph f(x) = x and f(x) = 3x + 2 on the same coordinate plane. 


AN 9. Write Describe the transformations from the graph of f(x) = x to the 
graph of f(x) = 3x + 2. 


Investigation Practice 


Graph each function on a coordinate plane with the parent function 
f(x) = x. Then describe the transformation. 


a. f(x) =x+4 
b. f(x) = —x 

& (x)= ax 

d. f(x) =4x—2 
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A Vocabulary The of x is the number whose square is x. 


Simplify. 


(46) \ 4 


2s V 54 is between which two consecutive integers? 


New Concepts 


Math Language 


A perfect square is 
a number that is the 
square of an integer. 


fæ 
cS Online Connection 
www.SaxonMathResources.com ) | 
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A radical expression is an expression containing a radical. Radical 
expressions can be simplified using the Product of Radicals Rule. 


Product Property of Radicals 


If a and b are non-negative real numbers, then 


Vavb=Vab and = Vab=Vavb. 


Factoring a radicand into perfect squares is one way to determine if a radical 
expression can be simplified. 


Simplifying With Perfect Squares 


Simplify using perfect squares. 

V75 

SOLUTION 

V225 

=V9.25 Find the perfect squares that are factors of 225. 
=V9 V25 Product of Radicals Rule 

=3.5 Simplify the perfect squares. 

=15 Multiply. 

V72 

SOLUTION 

V72 

=V9 -4.2 Find the perfect squares that are factors of 72. 
=V9 V4 V2 Product of Radicals Rule 

=3. 2V2 Simplify. 

= 6V2 Multiply. 


rekon» Finding Products of Square Roots 


If ais equal to the area of a square, then va is the length of a side of the 
square. The formula for the area of a square is side length x side length, 
which can be written as va. va = a. 


Use the formula for the area of a square to write the area of a square 
that is 4 units squared. 


Simplify the formula for the area of a square that is 4 units” using the 
Product of Radicals Rule. 


Simplify the product formed by the radicand. 


Verify Find the square root to show whether the equation is true. 


The product of the square root of the area and the square root of the same 
area is equal to the area. This rule can be applied to all non-negative real 
numbers. 


Generalize Write a rule for simplifying the expression Vx • vx, where x 
is a non-negative real number. 


Simplify V4 -V4 using the Product of Radicals Rule. 
Simplify the radicand using the Product Property of Exponents. 


(h.) Generalize Write a rule for simplifying the expression V x’, where x is a 
non-negative real number. 


Another way to simplify radical expressions is by factoring the radicand into 
prime numbers. 


" Example 2 | Simplifying With Prime Factors 


Simplify using prime factorization. 


V 180 


SOLUTION 

V180 

=V2-2+-3-3-5 Find the prime factorization. 
=/2 «2 “V3 V3 V5 Product Property of Radicals 
=2.3 V5 Simplify. 

= 6V5 Multiply. 
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Math Reasoning 
Generalize Find a 


pattern in the square 
roots of powers of ten. 
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= Example Ey Simplifying With Powers of Ten 


Simplify using powers of ten. 


10,000 


SOLUTION Write the radicand as a power of ten. Then simplify. 


a 10,000 


=vV10* Write the radicand as a power of ten. 
=V10 . 10° Find factors that are perfect squares. 
=V10? «V10? Product Property of Radicals 
=10.10 Simplify. 

= 100 Multiply. 


4/100,000 


SOLUTION Write the radicand as a power of ten. Then simplify. 


a 100,000 


=vV105 Write the radicand as a power of ten. 
=vV10?. 102+ 10! Find factors that are perfect squares. 
=V10 «V10? «v10' Product Property of Radicals 

= 10-10-V10 Simplify. 

= 100 V10 Multiply. 


The rules of radicals and exponents apply to variable expressions. 


= Example J Simplifying With Variables 


Simplify. All variables represent non-negative real numbers. 


SOLUTION Use the Product Property of Radicals. Then simplify. 
=/81 Vx fy Product Property of Radicals 
=9-xXepVy Simplify. 

= 9x yyy Multiply. 

SOLUTION Use the Product Property of Exponents 


= V 1627s" 


= V162 e Vrt Vs Product Property of Radicals 

= V81- V2. Vr. Vre Vst Vst Find factors that are perfect squares. 
=9. V2. rest Simplify. 

= 9754/2 Multiply. 


= Example Fy Application: Length of a Square Room 


Idriana has a square bedroom. The area measures 48 square meters. Find 
the length of one side of Idriana’s bedroom by simplifying V48 m? using 
prime factorization. 


SOLUTION 
= V48 m? Simplify. 
= V2+2-2-2-3m Product of Radicals Rule 
=2. 2V3 m Simplify. 
= 4/3 m Multiply. 
The length of one side of Idriana’s bedroom is 4V3 m. 


Lesson Practice 


Simplify using perfect squares. 
a. V75 b. V63 
c Simplify V363 3 using prime factorization. 
at Simplify. 1,000,000 using powers of ten. 


Simpi All variables represent non-negative real numbers. 


VIb. f. y25xy" 


(fe) (Ex 4) 
g. Find the length of one side of a square room with an area of 80 square 
x 5) 
meters. 


Practice Distributed and Integrated 


Simplify. 


"1. Viz a Vv 200 


(61) 


Evaluate. 


3. x7 when x = —16 4. x7 when x = 343 
(46) (46) 


AN È Write What does FOIL stand for in the term FOIL method? 


6, C (Basketball) A basketball court isz i 3 feet long and ~ s 2 feet wide. A team runs 
laps around the court. How far ie. they run after one lap? 


T, Error Analysis Students were asked to use the sum and difference pattern to find the 
product of (x — 8)(x + 8). Which student is correct? Explain the error. 


Student A Student B 
o a) Cae a 
srg Ze 
asr =G =x’ + 64 
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8 Multiple Choice A rectangular picture is twice as long as it is wide. The picture has 
a 4-inch-wide mat around the picture. Let x represent the picture’s width. Which 
product gives the area of the picture and mat? 

A (2x)(x) B (2x + 4)(x + 2) 


C (2x + 8)(x + 8) D (—2x + 6)(6 + 2) 


Solve the systems by the method given. 


E Use a graphing calculator to solve. 


—5x+8y=7 
3y = —2x — 9 
10. Use substitution to solve. 
2x — 3y =3 
x=4y-11 


11. (World Records) (World Records ) In 2005, power-plant employees built the world’s largest igloo in 

ki Quebec, Canada. The igloo is approximately in the shape of a half sphere and has 
a volume of about 17287 cubic feet. What is the igloo’s approximate diameter? 
(Hint: The formula for the volume of a sphere is V = trr.) 


12. Multi-Step The following data shows the attendance at seven home games for a high 
’ school football team: 5846, 6023, 5921, 7244, 6832, 6496, 7012. 
a. Find the mean attendance value for the data set. 


b. Suppose the stadium was almost filled to capacity for the homecoming game 
and that the data value 11,994 is now added to the data set. How does this 
outlier affect the mean of the data? 


Simplify. 
— 2 - 2 
ni (4b — 3) in (—2x + 5) 


1 (Fundraising) At a school fundraiser, students charge $10 to wash a car and 
? $20 to wash an SUV. They make $1700 by washing 105 vehicles. How many 
of each kind do they wash? 


16. Multi-Step Use these points (1, 3) and (2, 8) to answer the problems below. 
a. Find the slope of the line that passes through the points. 
b. Graph the line. 
c. Write the equation of the line in point-slope form. 
d. Write the equation of the line in slope-intercept form. 
e. Fill in the missing coordinates of the points (x, —3) and (—2, y). 
17. (Physics ) An object’s weight on the moon varies directly with its weight on Earth. A 


° 60- -pound dog would weigh 9 pounds on the moon. How much would a 25-pound 
dog weigh on the moon? 
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18. Multiple Choice Which point is a solution of to the linear system? 


y—5x=3 
3x + 8y = 24 
A (1, 8) B (0,0) C (0, 3) D (4, 1.5) 


N19, Write Explain how to simplify V 18a’, a > 0. 


+20. Geometry A triangle has a length of (x — 4) inches and a height of (x + 4) inches. 
What is the area of the triangle? 


21. Analyze What polynomial can be added to x? + 5x + 1 to get a sum of 4x? — 3? 


Find the LCM. 
22. 21, 33, 13 23. 8, 32, 12 
(57) (57) 


A Multi-Step Laura is building on to her new pool house. Write an expression for the 
area of the non-shaded region. Find the area. 
a. Find the area of the large square. 


b. Find the area of the smaller square. 


c. Write an expression for the area of the non-shaded region. 


25. Measurement Alan is building a square patio. He wants an 8-inch-wide border 
of flowers around his patio, and the total length of one side is 8x. Write a 
polynomial that represents the area of the floor of the patio not including the 
border of flowers. 


*26, Multi-Step The area of a circle is 207 cm’. How long is the radius? 
a. Write an expression that can be used to find the length of the radius 
of a circle if given the area, A. 


b. Use the expression to find the length of the radius. 


Translate each inequality into a sentence. 
27. +325 E E dic 9 
(45) T (45) 


*29. (Circular Motion ) The tangential velocity of an object in circular motion can be 
’ found using the expression Var, where a is the centripetal acceleration and r is the 
path radius of the circle. What is the tangential velocity of an object with a path 
radius of 15 cm and a centripetal acceleration of 60 cm/s’? 

30. Make a box-and-whisker plot of the data below and title it “Shoe Sizes.” 


3 10,0, 1,05 fe by Bile Oyo Oy ty Lede T 
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Drawing Histograms 


| Graphing Calculator Lab (Use with Lesson 62) 


A histogram is a vertical bar graph that organizes data into equally sized B 
intervals. This makes it easy to see where the majority of data values fall in | 
a measurement scale. Given a set of data, you can make a histogram with a (| 
graphing calculator. \ 


A teacher has test scores for her class and wants to know how many 
students earned higher than 70 points. Use the data to make a histogram. 


30, 33, 33, 34, 55, 56, 63, 65, 67, 71, 80, 82, 85, 88, 89, 90, 90, 97 


1. Enter the data into List 1. 


Graphing 
Calculator Tip 


2. Press EED EA and select 1:Plot1... to 
open the plot setup menu. 


For help with entering 
data into a list, see the 
graphing calculator 


Pist  Flok? 
a 
yPea l kc Un 


keystrokes in Lab 4. ae STE HH |" 
3. Press to turn Plot! On and then press Pe coa 


. the @® key once and the [J key twice to 
select the type at the end of the first row. 
Press ga. The setting for Xlist should be 
L1 and Freq should be 1. If the Xlist setting 
is not L1, press the @@® key once and then 


LIST 


4. Create a histogram by pressing and 
selecting 9:ZoomStat. 


Press TRACE The first interval has a minimum 
value of 30 and a maximum value of 43.4. To 
count the students who earned a score higher 
than 70 points, the intervals need to be 
graphed in multiples of 10 points. 


5. Press to change the intervals and 
window settings. 


The lowest test score is 30, so press to 


accept Xmin=30. Since the test scores do not 
exceed 100 points, press 1 0 0 EUS. To use 
intervals of 10 points, set Xscl by pressing 


www.SaxonMathResources.com 1 0 Ete. 


j l y 
J 
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Wi) 


6. Press to view the histogram in the 
new window. 


7. Use and then use the D and P keys to 


view the statistical values. The “min=” and 


“max<” provide minimum and maximum 
values for each interval. The “n=” gives the number of test scores in 
the interval. 

One student earned a score in the 70’s, five students earned a score in the 


80’s, and three earned a score of at least 90 points. Therefore, of the 18 
students, nine earned a score above 70 points on the test. 


Lab Practice 


The data list the results of a words-per-minute typing test. 


39, 41, 42, 47, 47, 50, 53, 55, 55, 57, 60, 62, 64, 68, 70, 71 
a. Use a graphing calculator to make a histogram of the data using intervals of 
5 words per minute. 
b. According to the data, how many people type between 55 and 65 words 
per minute? 


L 
P 


The histogram shows the ages of all members of a local orchestra. 


Age of Musicians 


> 8 
2 
S6 
F4 
2 
me 
10 20 30 40 5 
Ages 
c. How many musicians in the orchestra could be teenagers? 
A 2 B 4 
C 6 D 8 


d. Analyze The orchestra’s conductor wants to give a prize to musicians in the 
age group that attends the most rehearsals. Based on the histogram, is he 
correct to give the prize to musicians who are between 20 and 29 years old? 
Explain. 
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Displaying Data in Stem-and-Leaf Plots and 
Histograms 


1. Vocabulary The sum of the values in a data set divided by the number of 
’ data values gives the 
A mean B median C mode D range 


Find the mean, median, mode, and range. 
2.5, 3, 7, 6, 2,4, 5, 8 


(48) 


3. 12, 15, 20, 16, 14, 13 
(48) 


New Concepts 


Math Language 


All stem-and-leaf plots 
include a key to indicate 
how to read each stem 
and leaf. Place-value 
information and units are 
indicated. 
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A stem-and-leaf plot is a data display that uses some digits as “stems” and 
others as “leaves”. The “stems” have a greater place value than the “leaves.” 
Stem-and-leaf plots are helpful in organizing data and displaying it to show 
the distribution of values. 


stem ——> 2 3 «leaf 


The digits other than the last digit are the stem. The last digit of a number is 
the leaf. 


Making a Stem-and-Leaf Plot 


The high temperatures in degrees Fahrenheit for April 2007 in New Orleans, 
Louisiana, are shown. Create a stem-and-leaf plot of the data. 


70, 83, 84, 77, 66, 67, 53, 55, 64, 69, 82, 78, 80, 81, 66, 
71,75, 76, 80, 78, 78, 81, 83, 83, $2, 81, 80, 85, 87, 87 
SOLUTION 


Step 1: There are two place values in each temperature in the data set, 
tens and ones. Organize the data by each tens value. Write each place-value 
group in ascending order. Include any values that repeat. 


50’s: 53, 55 

60’s: 64, 66, 66, 67, 69 

70’s: 70, 71, 75, 76, 77, 78, 78, 78 

80’s: 80, 80, 80, 81, 81, 81, 82, 82, 83, 83, 83, 84, 85, 87, 87 

Step 2: Use the tens digit of each group High Temperatures (°F) 

as the stem of a row ona stem-and-leaf April 2007 for New Orleans, LA 


plot. Write each ones digit as the leaf Stem | Leaves 
for the corresponding tens digit. 


Step 3: Create a key to show how to 
read each entry in the plot. 


8|5 = 85°F 


8 
2 


, 3, 3, 3, 4,5, 7,7 


Key: 5 | 3 = 53°F 


Caution 


The data must be in 
order before finding 
the middle value(s). 


Hint 


Relative frequency 

can be expressed as a 
fraction, a decimal, or a 
percent. 


Online Connection 
www.SaxonMathResources.com 


Stem-and-leaf plots are used to show the distribution of data. In the 
stem-and-leaf plot for Example 1, there is an unequal distribution of 
temperatures in the 80’s. This may not have been as obvious when the 
data was in a continuous list. When organizing the data by place values, it 
becomes easier to identify unequal distributions. 


Stem-and-leaf plots are used to find measures of central tendency and other 
statistical measures because the actual data points are included in the plot. 
One of the many statistical measures that are helpful is relative frequency. 

In an experiment, the number of times an event happens divided by the total 
number of trials is the relative frequency of that event. 


Example 2| Analyzing a Stem-and-Leaf Plot 


Use the stem-and-leaf plot from Example 1 to find the following statistical 
measures. 


median 


SOLUTION 


To find the median, find the middle value(s). For these data there are 
two middle values. The 15 and 16" values are 78 and 80. Find the average 
of 78 and 80. 


78+80_ 158 _ 
2a 


The median of the data is 79°F. 


mode 


SOLUTION 


19 


The mode is the value or values that occur most frequently. There are 
4 values that occur 3 times: 78, 80, 81, and 83. These are the modes. 


range 


SOLUTION 


The range is the difference between the greatest and least value in the set. 
The greatest data value is 87; the least data value is 53. The range is 34°F. 


relative frequency of 80 
SOLUTION 


The data value 80 occurs 3 times. There are a total of 30 data values. 


EE N 
30 = Jo 70010% 
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Graphing 
Calculator Tip 


Lists can be created 
using the home screen 
or using the STAT screen. 
Lists can only be edited 
in the STAT screen. 
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Another display that can be used to show the distribution of numeric data is 
a histogram. A histogram is a bar graph that displays the frequency of data in 
equal intervals. Each bar must be the same width and should touch the bar(s) 
next to it. 


= Example EJ Making a Histogram 


Create a histogram of the data from Example 1. 


SOLUTION 


The data from Example | are already organized into four intervals of 10. 
Create a graph showing the intervals and the number of data points in 
each interval. 


High Temperatures April 2007 
New Orleans, LA 


= N 
a O 


Frequency 
a 
a oO 


50 60 70 80 90 
Temperatures (°F) 


= Example EY Application: Sports 


The list below shows the results in meters of the first round triple jump 
from the 2007 NCAA women’s outdoor track championships. Create a 
histogram of the data using a graphing calculator. 


12.16, 11.77, 11.64, 11.50, 11.48, 11.45, 11.31, 10.94, 10.98, 9.88, 
12.08, 11.58, 11.41, 11.5, 11.34, 11.24, 11.22, 11.13, 10.76 


SOLUTION 
Step 1: Enter the data into a list Step 2: Change the window 
in the calculator. settings to select intervals and to 


correctly view the data plot. 


“RRP PERE 


L 


=(12.16,11.77.. 


Step 3: On the STAT PLOT Triple Jump Results NCAA 2007 
screen, select the histogram plot. Women’s Outdoor Championship 
Labels are not shown on the i 

screen. 


Frequency 


9 10 11 12 13 
Distance (m) 
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oh The list shows the low temperatures in degrees Fahrenheit in New 
Orleans for the first 15 days of April 2007. Create a stem-and-leaf plot 


of the data. 
65, 70, 69, 61, 56, 52, 43, 42, 51, 60, 63, 52, 60, 54, 50 
m b. Create a histogram of the data in problem a. 


oS} Use the stem-and-leaf plot to find the median, mode, and range of the 
low temperatures the last 15 days of April 2007 in New Orleans, LA. 


Low Temperatures (°F) Last 15 Days 
April 2007 for New Orleans, LA 


Stem | Leaves 


Key: 5 | 6 = 56°F 


. d. Use the stem-and-leaf plot in problem c to find the relative frequency 
*” of 64. 


g rŠ Create a histogram of the data in problem c using a graphing calculator. 


( 


Practice Distributed and Integrated 


Find each of the following statistical measures using the data in the plot below. 


Service Club Ages 


Stem 


of Members 


Leaves 


ouahwhnr 


Key: 5| 6 means 56 years old 


*1. median *2. mode 
(62) (62) 
*3. range *4. relative frequency of 41 
(62) (62) 
Simplify. 


5 


(61) 


v88 ee V 720 7. V 180 


(60) 


AN S Write Explain in your own words how to graph the equation y = -tx +2. 
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“9. Error Analysis Students were asked to find the product (2n — 5} using the square of 
” a binomial pattern. Which student is correct? Explain the error. 


Student A Student B 
(2n — 5)? (2n — 5)? 
= (2n)* — 2(2n)(5) + (57 = (2n — 5° 
= 4n* — 20n + 25 = 4n? — 25 


10. Analyze The solution to a system of equations is (4, 6). One equation in the 
E system is 2x + y = 14. One term in the other equation is 3x. What could the 


equation be? 


11. Multiple Choice Which system of equations has a solution 


(59) 


of (2, —2)? 
Ax+y=0 B 5x —3y= 16 
2x — 3y = —2 4x+9y=10 
C 9x — 2y = 22 D x+2y = -2 
3x + 6y = —6 2x+y=—2 
Multiply. 
_ 2 =, — 2 
12. A(x" + 4x —1) 13. (b — 8) 


(60) 


15. 
(47) 


O16. 


17. 
(55) 


\ 18. 
(54) 
*19. 
Jefferson High School are shown below. Create a stem-and-leaf plot of the data. 
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14. (x n ale ra 1) 


Consumers spend $95 million on Father’s Day cards and $152 


million on Mother’s Day cards. What is the amount of increase or decrease from 
Mother’s Day to Father’s Day cards? What percentage of the combined total do 
consumers spend on Mother’s Day cards? 


Geometry The stem-and-leaf plot shows the diameters of a shipment of bicycle 
tires to a bicycle shop. Find the circumference of the tire with the median diameter 
in the data set. Use 3.14 for pi. 


Diameters of 
Bicycle Tires 


Stem | Leaves 


Key: 1| 5 means 15 inches 


Solve the following system by graphing: y = x + 6 
yr3x=6. 


Write Explain what the whiskers in a box-and-whisker plot represent. 


The amount of money raised for a charity event by the homerooms at 


$150, $125, $134, $129, $106, $157, $108, $135, $144, $149 
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20. (Commerce ) (Commerce ) The weekly profit, p, in dollars at Bill’s TV repair shop can be estimated by 
’ the equation p = 30n — 400, where n is the number of TVs repaired in a week. Graph 
the equation and predict the profit for a week if 50 TVs are repaired. 


Evaluate. 
21. Evaluate Vx? when x = 9. 22. Evaluate Vx° when x = 2. 


23. Write an equation for a direct variation that includes the point (10, —90). 


24. Multi-Step Levi deposits $500 into a savings account that earns interest 
53) 
compounded annually. Let r be the annual interest rate. After two years, the 
balance from the first deposit is given by the polynomial 500 + 1000r + 500r’. 
A year after making the first deposit, Levi makes another deposit. A year later, 
the balance from the second deposit is 600 + 600r. 
a. Find the balance of the accounts combined in terms of r after 2 years. 


b. Find the balance after two years when r = 0.03. 


Find the missing number. 


25. original price: $68 26, original price: 
new price: new price: $98.60 
29% increase 15% decrease 


27. Triathlon Training ) Training for a triathlon involves running, swimming, and biking. 
C7 The athlete runs every (2r — 2s) days, swims every (47? — 4rs) days, and bikes every 
(8rs — 85°) days. When would the athlete have all three activities on the same day? 


28. Multiple Choice Which of the following is not equivalent to V 2800? 
C A 10V28 B 2/700 C 20V7 D 40V7 


#29. (Gardening ) (Gardening ) Isaac is planting a square flower garden. He wants a 10-inch-wide 
“” brick border around the outside edge of the garden. The total side length is 9x. 
Write a special product that represents the area of the garden not including the 
brick border. Simplify. 


9x 


10° * 
inches 


+30. Coordinate Geometry Lucia drew a square on grid paper that has an area of 25 units’. 
’ What points could she have plotted? 
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Solving Systems of Linear Equations by 


Elimination 
| Warm Up A Vocabulary The graph of a_______ equation is a straight line. 
Simplify. 
2,3(4x — 5) BA + 12) 
4. 2 J-3 R . = 2 Disa. 4 
4. kyk k?y Bs xy — 3xy + 5y°x — 4xy 


New Concepts It is not always practical to isolate one of the variables in a system of linear 
equations in order to solve by substitution. Sometimes it is easier to eliminate 
one of the variables by combining the two equations using addition or 
subtraction. 


i 


Adding Equations 


Solve the system by elimination and check the answer. 


5x+2y=9 
—5x + 6y =7 
SOLUTION 


The two equations have equal and opposite coefficients for one of the 
variables, so add the equations to eliminate that variable. 


5x+2y=9 
—5x + 6y=7— 
8y = 16 Add equations and combine like terms. 
y=2 Divide both sides by 8. 
Substitute 2 for y in one of the original equations and solve for x. 
5x + 2(2) =9 Substitute 2 for y in the first equation. 
5x+4=9 Multiply. 
5x=5 Subtract 4 from both sides. 
x= Divide both sides by 5. 
Caution The solution is (1, 2). 
Becunetwilistthevalucs Check Substitute (1, 2) for x and y in both of the original equations. 
meet —Sx + 6y=7 Sx+2y=9 


—5(1) + 6(2) =7 Substitute. 5(1) + 2(2) =9 


Online Connection —5+12=7 Multiply. 54+4=9 
www.SaxonMathResources.com l 7=7 S Add. 9=9 / 
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Hint 


Subtracting is the same 
as adding the opposite. 


Hint 


Make sure both 
equations are in standard 
form in order to easily 
combine like terms. 


ig Example Ed 


Subtracting Equations 


Solve the system by elimination. 7x + 3y = —5 


SOLUTION 
7x + 3y = —5 
2x+3y= 5 
5x = —10 
x= —2 


2x+3y=5 


Both equations have the same positive 
coefficient for one of the variables. 


Subtract the equations and combine like terms. 
Divide both sides by 5. 


Substitute —2 for x in one of the original equations and solve for y. 


2x+3y=5 
2(—2) + 3y=5 
—4+3y=5 
3y =9 

y=3 


Substitute —2 for x in the second equation. 
Multiply. 

Add 4 to both sides. 

Divide both sides by 3. 


The solution is (—2, 3). 


Sometimes it may be necessary to first multiply one or both of the equations 
by a number in order to have opposite coefficients. 


SOLUTION 
—8x + 5y = —2 
8x — 6y = —4 
—y = —6 
y=6 
Sy = 8x —2 
5(6) = 8x —2 
30 = 8x —2 
32 = OX 
4=x 


= Example Ey Multiplying One Equation 


Solve the system by elimination. 5y = 8x — 2 


4x — 3y = -2 


Write the first equation in standard form. 
Multiply the second equation by 2. 
Add the equations and combine like terms. 


Simplify. 


Substitute 6 for y in one of the original equations and solve for x. 


Substitute 6 for y in the first equation. 
Multiply. 

Add 2 to both sides. 

Divide both sides by 8. 


The solution is (4, 6). 
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= Example EJ Multiplying Two Equations 


Solve the system 4x — 3y = 15 by elimination. 


6x + Sy = —25 
Math Reasoning SOLUTION 
Write Is there another Multiply the first equation by 3 and the second equation by —2 to get 
way to henner opposite coefficients for the variable x. 


by elimination? Explain. 


3(4x — 3y = 15) —> 12x — 9y = 45 
—2(6x + 5y = —25) —> -12x — 10y = 50 


12x — 9y = 45 
-12x — 10y = 50 
—19y = 95 Add the equations and combine like terms. 


y=-5 Divide both sides by —19. 
Substitute —5 for y in one of the original equations and solve for x. 
6x + 5y = —25 
6x + 5(—5) = —25 Substitute —5 for y in the second equation. 
6x — 25 = —25 Multiply. 
6x = 0 Add 25 to both sides. 
x=0 Divide both sides by 6. 
The solution is (0, —5). 


= Example Ey Application: Coin Collecting 


Carlos has 32 Buffalo nickels, some with dates and some without dates. 
Buffalo nickels without dates are worth $0.15, and dated Buffalo nickels are 
worth $0.75. If Carlos’s collection of Buffalo nickels is worth $10.80, how 
many of the coins have dates on them? 


SOLUTION Write and solve a system of linear equations. 
u+ d= 32 
0.15u + 0.75d = 10.80 


Multiply the first equation by —15 and the second equation by 100 to get 
opposite coefficients for the variable x. 


—15(u + d = 32) —> —l5u + (—15d) = —480 
100(0.15u + 0.75d = 10.80) —> 15u + 75d = 1080 
—15u + (—15d) = —480 Distributive Property 
15u + 75d = 1080 Distributive Property 
60d = 600 Add the equations and combine like terms. 
d= 10 Divide both sides by 60. 


Carlos has 10 Buffalo nickels with dates. 
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Lesson Practice tan- 


a a. Solve the system by elimination and check the answer. 


7x — 4y = —3 
—3x + 4y = -1 
Hint Solve each system by elimination. 
When solving exercises a ly 6y =a 
a-d, look for the easiest llx+4y=25 
way to solve the system. Sh te Sy =6 
6x — 2y = 34 
M —8x — 3y = 26 
—5x -—2y= 16 


of Box Office Sales ) A movie theater sells 540 tickets to a matinee showing of 


a new animated feature. A child matinee ticket costs $5.50 and an adult 
matinee ticket costs $6.00. If the movie theater made $3060 for that 
showing, how many adult tickets were sold? 


Practice Distributed and Integrated 


Simplify. 

1. V256 2. V108 
(61) (61) waa 

=3,5 
3. V294 4, (74° 
(61) 49) | po? 

50) 442 p! ; ; 

3 (Sports) A sports court has area rz r = = rl Simplify. 


& Find the range for these 6 house sizes in a neighborhood (in square feet): 
1450, 1500, 2800, 1630, 1500, 1710 


7. Tell whether the set of ordered pairs (5, 12), (3, 7.2), and (7, 16.8) represents a 
direct variation. 


Find the LCM. 
8. 22%sv°, 6v°z*, and 10v'8s* 
(57) 


9. 14dy°, 7s°v, and 28s’v° 


(57) 


10. Multiple Choice Which of the following polynomials is equal to (x + 5)(x — 5)? 
Oe he Se = 95 B x4 25 Cx sri Dx = le 25 


“11. Nasser wants to plant a 4-foot-high Yoshino Cherry tree near a 
ne 7-foot-high Snowdrift Crabapple tree. If the cherry tree grows at a rate of 


16 inches a year and the crabapple tree grows at a rate of 13 inches per year, 
when will the two trees be the same height? 
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Solve each system of linear equations using the method indicated. 
12. Solve by substitution: 6x — 2y = 12. 
y=—5x +10 


*13. Solve by elimination: 6x + 4y = 22 
—6x + 2y = —16 


a a 


4 
Check your 


yd. Verify Solve the system of linear equations by graphing: ees 4 


answer with a graphing calculator. 


15. (City Planning ) (City Planning ) The city manager wants to build a rectangular walking 
©? track around the town’s park. Below is a sketch of the new park. 
Write a polynomial expression for the perimeter of the rectangle. 
Simplify the polynomial. 3(x — 2) 


“16, Multiple Choice Which ordered pair is a solution of the system of equations? 


9x — 3y = 20 
3x + 6y = 2 
2 2 2 2 
a (-5+2) B (2.3) c (2-3) D (-23) 


*17. Verify After solving a system of linear equations by elimination, how could you 
í algebraically check your solution? 


18. Multi-Step A group of 30 white-tailed deer all had 2 antler points at 1.5 years. At 
4.5 years, their points were counted again. 


Number of Points at 4.5 years 2}3}44;5 | 6} 748 | 9 
Number of Deer 1 0} 4} 3 | 7 | 4 | 10 


a. Make a box-and-whisker plot for the data set at 4.5 years. 


b. Can you predict how many points a deer would have at 4.5 years old if you 
know that it had 2 points at 1.5 years? 


O. Geometry Main Market Square in Krakow, Poland has an area of 40,000 m’. Find 
’ the length of one side of the square. 


20. (Football ) A football field’s dimensions can be represented by a width of 3x + 15 feet 


” anda length of x + 10 feet. Write a polynomial expression for the area of the field. 


Find the missing number. 


21. original price: $1527 22. original price: $25,720 23. original price: $10.25 
new price: new price: new price: 
38% decrease 1.5% increase 215% increase 


AN 24. Write Write the two patterns for the square of a binomial. 
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25. (City Planning) A city is planning to build a new park in a shape of a square in the 


business district. It has a side length of 2x + 6 feet. Find the area of this park. 


"26. Multiple Choice Which of the following expressions is the simplest form of y 76g°? 


l A 2g°VT9 B 2¢*V19 C 6g°V2 D 6g'V2 


*27. Error Analysis Two students used the stem-and-leaf plot to find the mode height of 


(62) 


the basketball players at their school. Which student is correct? Explain the error. 


Heights of Players 
on Team 


Student A Student B 
The mode is 185 cm. The mode is 170 cm. 


Key: 16| 5 means 165 cm 


N "28. Write Explain how to solve the system of linear equations. 


3x — 2y = 10 


-2x +3y = —15 


29. What must be true about the coefficient of a linear function if that function 


(Inv 6) 


experiences a vertical stretch of the parent function? 


@*30. Probability The histogram displays the number of hours students in Part-Time Jobs 
Helene’s homeroom average at their part-time jobs. What is the g 10 
probability that a student randomly selected from the homeroom S 8 
works 5-10 hours per week? z 6 
© 4 
a 2 
£ 
> 
Z 0 5 10 45 2 


Hours Per Week 
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Identifying, Writing, and Graphing 
Inverse Variation 


| Warm Up $ Vocabulary A(n) “undoes” another operation. 
Suppose y varies directly as x. Find the constant of variation. 
2 y=7x 2 —4y = 12x 
Write an equation of the direct variation that includes the given point. 
o ere) Si et) 


New Concepts Recall that direct variation occurs between two variables if y = kx and k £ 0. 


Another type of variation, called inverse variation, may occur between two 
variables. Inverse variation is a relationship between two variables whose 

product is a constant. The equation xy = k or y = . where k is a nonzero 
The letter k represents : Pare : F x z 
he contantet constant, defines an inverse variation between x and y. The variable y is said 
variation. to vary inversely with x. 


Math Language 


Soron J Modeling Inverse Variation 


One example of inverse variation is the relationship between the length and 
width of a rectangle with a constant area. 


Draw a rectangle that has a CI] LTT 
eee Poe ne mee 


of 16 units on grid paper. 


Continue to draw different 
rectangles with an area of 16 square units, changing the length and 
width for each. 


Copy and complete the table after drawing each rectangle. 


Width (x) | Length (y) | Area (xy) 
1 16 16 
16 


16 


What happens to the length of each rectangle as the width increases? 


What will the product xy always equal? 


Online Connection . y ‘ ; x F 
MOTT = on athResources:coi Write an equation solved for y showing this relationship. 
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Math Reasoning 


Formulate Find the 
k-value and write an 
equation that could be 
used to find x. 


In a direct variation, y is equal to the product of the constant of variation 
k and x; that is y = kx. However, in an inverse variation, y is equal to the 
quotient of the constant of variation k and x; in other words, y = £. 


Identifying an Inverse Variation 


Tell whether each relationship is an inverse variation. Explain. 


—_ 
t= 
SOLUTION 


Solve the equation for y. 


Y 
5 O5=x: 6 


= 6x This is a direct variation. 


y 
(b.) xv =5 


SOLUTION 


Solve the equation for y. 


This is an inverse variation. 


For every ordered pair in an inverse variation, xy = k. This relationship can 
be used to find missing values in the relationship. 


Product Rule for Inverse Variation 


If (x, yı) and (x2, y2) are solutions of an inverse variation, then x,y; = X32. 


Seat 2| Using the Product Rule 


If y varies inversely as x and y = 3 when x = 12, find x when y = 9. 


SOLUTION 


Use the product rule for inverse variation. 


XV = X2V2 
(12)(3) = x(9) Substitute the value 12 for x4, 3 for y4, and 9 for yo. 
36 = 9x, Multiply. 
4=x, Divide both sides by 9. 


When y = 9, x = 4. 
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Math Reasoning 


Write Does the inverse 
variation equation 
represent a function? 
Explain. 


Math Reasoning 


Verify Explain why k can 
be found by multiplying 
the values of x and y. 


Math Reasoning 


Analyze Would every 
value in the domain and 
range for the function 
this problem represents 
be a reasonable solution? 
Explain. 


In a direct variation, if there is at least one known value for an x- and y-pair, 
the constant of variation, k, can be determined. The same holds true for an 
inverse variation; if at least one known value for an x- and y-pair exists, the 
constant of variation can be determined. 


= Example $J Graphing an Inverse Variation 


Write an inverse variation relating x and y when y = 8 and x = 3. 
Then graph the relationship. 


SOLUTION 
Find k. 
k= xy 
k = 3(8) Substitute in the values for x and y. 
= 24 Multiply. 
= 24 Substitute 24 for k in the inverse variation equation. 
The inverse variation relating x and y is y = os 
Use the equation to make a table of values. 
x —6 —4 —2 0 2 4 
y —4 —6 | —12 | Undefined 12 6 4 
Plot the points. Then connect them with a sel” 
smooth curve. 
Check Use a graphing calculator to graph the 
equation y = = and to verify that your graph is 8 16 


correct. 


= Example EJ Application: Truck Transportation 


A truck driver is delivering goods from one state to another. Her speed is 
inversely related to her travel time. If she is traveling at 55 miles per hour, it 
will take her 13 hours to reach her destination. How long will it take her if 
she travels at 65 miles per hour? 


SOLUTION Use the product rule for inverse variation to solve. 


XV = X2y2 
55-13 = 65 ° y, Substitute 55 for x4, 13 for y4, and 65 for x3. 
715 = 65y, Multiply. 
Il =y, Divide both sides by 65. 
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It will take the truck driver 11 hours if she travels at 65 miles per hour. 


Lesson Practice <p 


Tell whether each relationship is an inverse variation. Explain. 
X 


a. 4y =x b. 3xy = 9 
i c . If y varies inversely as x and y = 3.5 when x = 20, find x when y= = 10. 
d. Write an inverse variation relating x and y when x = 8 and y = L Then 
É graph the relationship. 


e. Sierra found an inverse relationship between her hourly pay rate and 
(ŒA the number of hours she must work to earn a set amount. If she works 
7 hours for $8 an hour, how long will she work at $10 an hour to earn 
the same amount? 


Practice Distributed and Integrated 


Find the LCM. 


1. 8mnt and 12m*n* 2. Le. and oer 
57) (57) 2 4 


Tell whether each equation shows inverse variation. Write “yes” or “no”. 


* _ xX * -2 
3. y= i ae = 


*5, Estimate If y varies inversely as x and y = 24 when x = 99, estimate the value of y 
when x = 50. 


É; What is the minimum and maximum number of books read over the summer by 
” 10 students: 10, 9, 8, 10, 1, 8, 11, 20, 9, 10? 


Ta (Budgeting) (Budgeting) The cost of a cell phone plan includes a monthly fee plus a charge per 
” minute. The charge for 200 minutes is $50. The charge for 350 minutes is $57.50. 
How much is the monthly fee and how much is the charge per minute? 


Find the product. 
8; (b+ 2) 9. (x — 8)(x + 2) Use the FOIL method. 


(58) 
“10. Multi-Step Darius drew a square on grid paper that covers 121 cm”. 
a. Write an expression to find the side length. 
b. Substitute known values into the equation. 
c. Find the side length. 


d. In which unit is the side length measured? 
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“11. Multi-Step Joseph lives 5 miles from the school and Maya lives 2 miles from the 
” school. If Joseph walks from his house in an opposite direction from the school 
at a speed of 4 miles per hour, and Maya walks from her house in an opposite 
direction from the school at a speed of 6 miles per hour, after how long will they 
be the same distance from the school? What is that distance? 


*12. Multiple Choice If y varies inversely as x, and y = 9 when x = 12, what is y when 
x= 4? 


A 3 B 5.3 C 27 D 108 


13, Use the table to compare the mean value of the amount of waste 

generated in the United States to the mean value of the amount of materials 
recovered for recycling from 1960 to 2005. Write a statement based on this 
comparison. 


Generation and Materials Recovery of Municipal Solid Waste, 1960-2005 
(in millions of tons) 


Activity 1960 | 1970 | 1980 | 1990 | 2000 | 2003 | 2004 | 2005 


Generation 88.1 | 121.1 | 151.6 | 205.2 | 237.6 | 240.4 | 247.3 | 245.7 


Materiak 56 | 80 | 14.5 | 33.2 | 691 | 749 | 777 | 790 
Recovery 


14, Multi-Step A model sailboat calls for trim around the largest sail. The sail 


is triangular with side lengths =s centimeters, ALLL 
3a +3 2a + 3a 2a + 3a 

z; a7 centimeters. How much trim will be used? 

2a’ + 3a 


centimeters, and 


Find each of the statistical measures below using the data in the plot. 


Annual Base Salary 
at Marketing Associates 


Stem | Leaves 


1, 1, 2, 2, 3, 3,3, 6,8 


$ 


oo WP 
RON 


Key: 3| 1 means $31,000 


15. median 16. mode 
(62) (62) 


17. range 18. relative frequency of $22,000 
(62) (62) 


19, (Health ) To calculate a personal body mass index, students first had to report 
’ their weight in pounds. Make a box-and-whisker plot of the weights below and 
determine if there is an outlier. 


140, 145, 170, 157, 130, 155, 190, 180, 175, 120, 116, 118, 112, 103 


20. Identify Statement 2 as the converse, inverse, or contrapositive of Statement 1. 
’ Then indicate the truth value of each statement. 


Statement 1: If a figure is a rhombus, then it is not a rectangle. 


Statement 2: If a figure is a rectangle, then it is not a rhombus. 
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Q2. Statistics The standard deviation is the square root of the variance of a set of data. 
o Ip the variance of a set of data is 24, what is the standard deviation in simplest 
form? 


22. Justify There are two different ways to write\/ 2 in simplest form. Find both and 
then explain why each is correct. 


*23. Error Analysis Two students solved the following systems of equations. Which 
©? student is correct? Explain the error. 


Student A Student B 
2x + lly = 13 2x + lly = 13 
2x+9y=11 oy =o 
20y = 24 Sy = 5 
yal y= il 
(-0.1, 1.2) (il) 
24. Geometry The areas of two similar rectangles add up to 39 square 
” units. Twice the area of Rectangle A plus one-third the area 
of Rectangle B equals 33 square units. What are the areas of 
Rectangles A and B? 


25. Graph 9x — 1.5y + 12 = 0 using slope-intercept form. 


(49) 
26. Solve the following system of linear equations: —3x + 2y = —6. 
—5x — 2y = 22 


27. Multi-Step Use the system of linear equations to answer the problems below. 
2x-y=14 
x+4y=-—-2 
a. Graph the system. 
b. Determine the solution. 


c. Check your answer by using substitution. 


28. In chemistry, Boyle’s Law states that the volume of a sample of gas is 
inversely related to its pressure if the temperature remains constant. Jameka recorded 
the pressure of a sample of gas inside a 450-cubic millimeter container to be 95 kPa. If 
the pressure increased to 475 kPa, what would the new volume of the gas be? 


AN 29. Write Describe a proportional situation that is represented by the equation y = 6x. 


30. Generalize How would you describe the location of a graphed inverse variation 
C% based on the constant? 
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Writing Equations of Parallel and 
Perpendicular Lines 


| Warm Up 1 Vocabulary The_______ form for the equation of a line is y — y, = 
i m(x — xı), where m is the slope and (x,, yı) is a point on the line. 


Find the slope and y-intercept. 
2.2x+y=-—5 3. —9x + 3y = 12 


(49) (49) 
4. Write an equation in slope-intercept form for a line that passes through the 


a point (0, —5) and has a slope of S . 


New Concepts Parallel lines are lines that are in the same plane but do not intersect. 


Slopes of Parallel Lines 


Two nonvertical lines are parallel if they have yoR+7 
the same slope and are not the same line. 
Any two vertical lines are parallel. y=2x-1 

x 
Example The equations y = 2x + 7 and y = 2x — 1 
have the same slope, 2, and different y-intercepts. 
The graphs of the two lines are parallel. 


Determining if Lines are Parallel 


Math Reasoning Determine if the equations represent parallel lines. 


Analyze Will one ordered y= as + 5and 4x + 3y = 6 
pair ever satisfy the 3 


equations of a pair of 


parallel lines? Explain. SOLUTION 


Write both equations in the slope-intercept form y = mx + b. 


y= -4y +5 The first equation is already in slope-intercept form. 


Write the second equation in slope-intercept form by solving for y. 


4x +3y=6 

—4x = —4x 
3y = —4x + 6 
3y __ 4x | 6 
Fa | 
y=-fx+2 


Online Connection Since both lines have the same slope but have different y-intercepts, the two 
www.SaxonMathResources.com } | lines are parallel. 
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Math Language 


The reciprocal of a 
number nis +. The 
product of a number and 
its reciprocal is 1. 


Example 2| Writing Equations of Parallel Lines 


Write an equation in slope-intercept form for the line that passes through 
(—1, 1) and is parallel to a line with equation y = 2x — 1. 


SOLUTION 


Determine the slope of the parallel line. Then substitute the slope and the 
point into the point-slope formula. 


The slope of the line y = 2x — 1 is 2. Any line parallel to the given line has 
a slope of 2. 


Substitute m = 2 and the point (—1, 1) into the point-slope formula. Write 
the equation in slope-intercept form. 


y—y =m(x-— xı) 


y-1=2(x4+ 1) Substitute the slope and point into the equation. 
y-1l=2x+2 Distributive Property 
y=2x+3 Add 1 to both sides. 


The equation of the line is y = 2x + 3. 


Perpendicular lines are two lines that intersect at right angles. 


Slopes of Perpendicular Lines 


Any two lines are perpendicular if their slopes 
are negative reciprocals of each other. A vertical y= o x+3 
and horizontal line are also perpendicular. 


Example The slope of y = 3x — 7 is 3. 

The slope of y = —ix + 3is —Ż, Since the 
slopes are negative reciprocals, the lines are 
perpendicular. 


= Example H Determining if Lines are Perpendicular 


Determine if the lines passing through the given points are perpendicular. 
line /: (—5, 4) and (—3, 0) line 2: (—2, —2) and (—4, —3) 
SOLUTION 


Find the slope of each line. 


JS Ni _ J27 yı 

1— X, — Xi Ma =A 

a Usa _ Mia a | 
-3 =(-5) =4=(=2) 

= == 

2 —2 


Since —2 is the negative reciprocal of 5, the lines are perpendicular. 
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Caution 


Pay attention to whether 
a problem is asking 

to write the equation 

for a parallel line or a 
perpendicular line. 
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= Example EJ Writing Equations of Perpendicular Lines 


Write an equation in slope-intercept form for the line that passes through 
(—2, —3) and is perpendicular to a line with equation y = —3x + 1. 


SOLUTION 


The slope of y = —3x + 1 is —3. Any line perpendicular to the given line 
has a slope of L which is a negative reciprocal of —3. 


Substitute m = + and the point (—2, —3) into the point slope formula. 
Write the equation in slope-intercept form. 


y—y = M(x — xı) 


y—(-3)= Sx — (—2)) Substitute the slope and point into the equation. 


y+3= Lx + = Simplify. 
y= ix — 2 Subtract 3 from both sides and simplify. 


= Example H Application: Coordinate Geometry 


Use the slopes of the line segments to show that 
LMN isa right triangle. 


SOLUTION 


LMN is aright triangle if LM is perpendicular 
to MN. Find the slope of LM 


and MN. 
Tage 1 [= (=3) 4 
slope o =e ey 1 
say er _ a _ -1 1 
slopeof MN == 4 1 


The slopes of LM and MN are negative reciprocals, so the two sides are 
perpendicular. Therefore, LMN is a right triangle because it contains a 
right angle. 


Lesson Practice 


a. Determine if the equations represent parallel lines. 


(Ex 1) 
E 
p= +5 3 and > 
b. Write an equation in slope-intercept form for the line that passes 
(Ex2) . : f 4 5 
through (—3, 2) and is parallel to a line with equation y = 7x + 5. 


x+y=1 


nS} Determine if the lines passing through the points are perpendicular. 
line 1: (—2, 2) and (2, —4) line 2: (3, 6) and (5, 3). 


( 


d. Write an equation in slope-intercept form for the line that passes 
(Ex 4) : $ : k n 4 5 
through (—1, 3) and is perpendicular to a line with equation y = aX +s. 
nfs Geometry Use the slopes of the line segments to 
’ show that ABCisa right triangle. 


Practice Distributed and Integrated 


Simplify. 
As V 360 a V 252 3. V 384 


(61) 


Find the product using the FOIL method. 
2; 2 En = 
A (x + 5) 5. (x — 2)(x — 9) 


(58) 
& Graph the inequality c > — 5. 
J Justify Explain how you find the LCM of 2(x — 5)? and 3(x — 5)’. 


8. Multiple Choice The key of a stem-and-leaf plot shows 2 |9 = 2.9 cm. What is the 
” Value of a data point with a leaf of 4 and a stem of 7? 
A 4.7cm B 7.4cm C 47cm D 74cm 


*9, The results in seconds for the men’s 50-meter freestyle swimming finals at 
(62) a i ee A 

the NCAA Division II Championship in 2007 are listed below. Create a stem-and- 
leaf plot to organize the data. 


20.43, 20.32, 20.36, 20.39, 20.67, 20.68, 20.68, 20.81, 20.62, 
20.97, 21.07, 21.24, 21.25, 21.31, 21.45, 21.56 


10. Multi-Step The cost of parking at a concert is $22 for the first 2 hours and $4 for 
each additional hour. Write an equation that models the total cost y of parking 
a car in terms of the number of additional hours x. Using the linear equation, 
find the total cost of parking for 9 hours. 


1. Error Analysis Two students attempted to write an inverse variation equation 
k relating x and y when x = 5 and y = 10. Which student is correct? Explain 


the error. 
Student A Student B 
y= = y= De 


Lesson 65 427 


T12. Measurement Giao wants to construct a picture frame made of wooden pieces that 
are 7 centimeters and 3 centimeters in length. He needs 20 pieces, and the total 
perimeter of the frame needs to be 108 centimeters. If Giao cuts eight 3-centimeter 
pieces first and is left with 0.8 meter of wood, will he have enough wood to cut 
the 7-centimeter pieces? Explain. 


Solve each system of linear equations by the method indicated. 


13, Use graphing. 14. Use elimination. 15, Use substitution. 
oxy =3 5x+ 7y = 41 5x —2y = 22 
3x +y=2 3x + 7y = 47 9x+y=12 


16. (Banking )Ryan and Kathy both have savings accounts. Ryan has $12 in his account 
’ and plans to add $3 each week to it. Kathy does not have any money in her 
account, but plans to add $5 each week. How many weeks will it take until Ryan and 
Kathy have the same amount of money? 


es Multi-Step The results for the women’s 3-meter diving finals at the NCAA Division II 
’ Championship i in 2007 are listed below. 


499.15, 429.15, 409.75, 405.90, 395.65, 382.15, 353.20, 351.75, 
342.30, 333.75, 328.20, 325.75, 315.20, 302.85, 292.90, 277.90 
AN a. Write Explain how to determine the intervals to create a histogram for the data. 
Identify the intervals. 


b. Create a histogram for this data using the intervals from part a. 
c. Is a histogram or a stem-and-leaf plot a better display for this data? 
Explain. 


18. Write the equation of the graphed line in slope-intercept form. 


19. (Investing ) Trey is making an investment of (x — 11) dollars. The rate of interest 
on the investment is (x — 11) percent. What is the interest gained after one year? 
(Hint: interest = principle x rate x time; i = prt) 


20. (Construction) (Construction) The school is constructing a new gym. They want a 12-foot-wide tile 
border around the outside edge of the square court, and the total side length is 7x. 
Write a polynomial for the area of the court, not including the tile border. 
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7X 


B21. Coordinate Geometry What kind of quadrilateral is the figure WXYZ? Justify 
os your answer. 


22. State whether the equation 5xy = 40 shows inverse variation. Write “yes” or “no”. 


*23. Write If line a is parallel to line b, could you find a line that makes lines a and b a 
5) : 
reflection of each other? Explain. 


“24. Analyze How many parallel lines can be found for the line y = 2x + 1? 
"25. Find the slope of a line that is parallel to the line 6x + 3y = 36. 


*26. Multi-Step Draw a coordinate grid, and number it from —5 to +5 along the x- and 
í y-axis. Will a line passing through the points (—4, 0) and (4, 2) be parallel to 
y= —ix — 3? 
a. Model Graph the points (—4, 0) and (4, 2). 
b. Find the equation for the line that passes through both points. 
c. Justify Is the line y = -4x — 3 parallel to the line you graphed? Explain. 


*27. Error Analysis Two students solved the given system of equations. Which 
student is correct? Explain the error. 


Student A Student B 
3y=2x+8 I= ZE 
8x = —2y + 24 8x = —2y + 24 
liesa 14y = 56 

_ 510. o0 20 y=4 (2,4) 
a mesa 


28. Suki is training in her wheelchair for the 100-meter race at the next 
Paralympics. In her initial acceleration phase, she averages a speed of 2.7 meters 
per second. At her maximum speed phase, she averages a speed of 6.6 meters per 
second. If she finishes a practice race in 18.1 seconds, how many meters long (to 
the nearest tenth of a meter) is her initial acceleration phase? 


Aw. Geometry The height / of a cylinder varies inversely with the area of the base B eG » 
(64 k š . . . 
when the volume is constant. If the height of a cylinder is 6 centimeters when the 2cm p 
area of the base is 12 square centimeters, what is the area of the base of the 5 
cylinder at right with the same volume? 


30. Multi-Step Tyson often rides his bike 8 miles to visit a friend. His speed varies 
inversely with the time it takes to cover that distance. Today he rode at 16 mph to 
get to his friend’s house, and then he rode at a rate of 12 mph to get home. How 
much longer did it take him to get home than to get to his friend’s house? 
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| Warm Up 


1. Vocabulary A(n)______—_—s is a mathematical statement comparing 
quantities that are not equal. 


Solve. 

2.x+13=21 3. —26 + x= —9 
(19) (19) 

Graph. 

4.x<2 5.x >-3 

(50) (50) 


New Concepts Recall that you can add or subtract the same number from both sides of an 


Reading Math 


An open circle on the 
graph of an inequality 
means that the value is 
not part of the solution. 


Online Connection 
www.SaxonMathResources.com 
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equation and it remains a true statement. The same is true for inequalities. 
The Addition Property of Inequality states that when the same number is 
added to both sides of an inequality, the statement remains true. 


Addition Property of Inequality 


For any real numbers a, b, and c: 
Ifa<bthena+c<bt+e Ifa<bthena+c<b+e 
Ifa>b,thena+c>bt+e If a > b, thena +c>b+c 


Using the Addition Property of Inequality 
Solve the inequality x — 10 < —6 and graph the solution on a number line. 
SOLUTION 
x—10<-—6 
+10 +10 Addition Property of Inequality 
x<4 Simplify. 


The solution includes all values less than, but not including, 4. 


The solution to the inequality is x < 4. 


Inequalities have an infinite number of solutions. This makes it impossible to 
check all the solutions. The endpoint and the direction of the inequality can 
be checked. For example, the solution in Example | can be checked using the 
steps on the following page. 


Reading Math 


A closed circle on the 
graph of an inequality 
means that the value is 
part of the solution. 


Step 1: Check the endpoint. 
The endpoint should be a solution of the related equation x — 10 = —6. 
x— 10 = —6 
4—10 4—6 Substitute 4 for x. 
—6=—6 o Simplify. 
Step 2: Check the inequality symbol. 


Substitute a number less than 4 for x in the original inequality. The number 
chosen should be a solution of the inequality. 


x— 10 < —6 
2—10 4—6 Substitute a number less than 4 for x. 
-8< —6 VY Simplify. 


Since the endpoint and the direction of the inequality are correct, the solution 
of x — 10 < —6 is x < 4. 


S Example 2 | Checking Solutions 


Solve the inequality x — 3 > 5. Then graph and check the solution. 


SOLUTION 
x—3>5 
+3 +3 Addition Property of Inequality 
x>8 Simplify. 
So rr 


Check The endpoint and direction of the inequality symbol should be 
checked to verify the solution. 


Check the endpoint. 
x—3=5 
8-345 
5=5 VJ 
Check the direction of the inequality. Choose a number greater than 8. 
x—3>5 
9-335 
6>5 vo 
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Hint 


To check an inequality 
solution, try substituting 
in numbers that are part 
of the solution set. 
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Just as you can add the same number to both sides of an inequality, you can 
also subtract the same number from each side. When equal quantities are 
subtracted from both sides of an inequality, the inequality remains true. 


Subtraction Property of Inequality 


For any real numbers a, b, and c: 
Ifa<bthena—c<b-c« Ifa<b,thena—c<b—-c 
If a >b, thena—c>b-c If a > b, thena = c > b = c. 


= Example J Using Subtraction 


Solve the inequality x + 2 > 3. Then graph and check the solution. 


SOLUTION 


x+2>3 
—2 -2 Subtraction Property of Inequality 
Xal Simplify. 


The solution is x > 1. 


Check 


Check the endpoint. Check the direction of the inequality. 


x+2=3 ee 2 > 3 
14243 24233 
3=3 V 4>3 Vv 


The solution of x+ 2 > 3isx> 1. 


= Example EJ Application: Travel 


An airline allows a suitcase that weighs no more than 50 pounds when it is 
full. Jared’s empty suitcase weighs 5 pounds. How much weight can Jared 
pack in his suitcase? Write an inequality to solve the problem. Check your 
solution. 


SOLUTION 
Write an inequality to represent the situation. Then solve the inequality. 


x+5<50 

x < 45 Subtract 5 from both sides. 
Jared can pack no more than 45 pounds. 
Check 


Check the endpoint. Check the direction of the inequality. 


x¥+3= 50 eS = 50 
45+5=50 44 +5450 
50=50 ¥ 49<50 vo 


Lesson Practice 


(Ex 


sa 


a. Solve the inequality x — 4 > 3 and graph the solution on a number line. 


Solve each inequality. Then graph and check the solution. 


1 

.zZz—2>— 

PR z =] 
mj Vt S32 


d. Rebecca wants to crochet a scarf that is at least 4.4 feet long. So far, 


(Ex 4) 


she has completed 2.5 feet. How much more does Rebecca intend to 


crochet? Write an inequality to solve the problem. Check your solution. 


Practice Distributed and Integrated 


Simplify the rational expression, if possible. 


a rae ae 2, 44. Sx 3 17 
6) 6st 6s 6D 5w* Swt G) 3xt+ 1 
Solve the inequality. 
*4.z7+10>3 *5.x-—4<9 
(66) (66) 


: : 2 
É Graph the inequality z < 15. 
AN ws Write Explain the difference between x > 5 and x = 5. 


E 8. Define a linear function that has shifted upward 3 units. 


(50) 


Sy 


+ 
3x4 +1 


9, In June 2000, the Russian Alexander Popov set a new world record of 
21.64 seconds in men’s freestyle swimming. Create the graph of an inequality that 


represents the times that could beat Popov’s record. Explain any restrictions on 


the graph. 


10. Geometry In two similar triangles, the lengths of the sides of the larger 
triangle are directly proportional to the lengths of the corresponding sides 


of the smaller triangle. Find the length of x. 14 mm 
11. Multi-Step The total enrollment P and the female enrollment F of 4 mm/\\ 
Ve membership in a scholarship program (in thousands) can be modeled by the 10.5 mm x 


equations below, where ¢ is the number of years since it was instituted. 
P = 2387.74t + 155,211.46 F = 1223.58t + 79,589.03 
a. Find a model that represents the male enrollment M in the scholarship program. 


b. For the year 2010, the value of P is projected to be 298,475.86 and the value 
of Fis projected to be 153,003.83. Use these figures to project the male 


enrollment in 2010. 
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“12. Multiple Choice What is the solution to 3z+2<z—4+4+2+42? 
C A z< —4 B z<0 C z<3 D z<4 


13. Coordinate Geometry Find a line that is both a line of symmetry for the 
ak figure and also a perpendicular bisector of two of the sides. 


14. Multi-Step In a student poll about yearbook covers, every 12" student likes 
a blue, every 16™ student likes red, and every 28" student likes white. 
a. How many students are polled before one student likes red, white, and 
blue? 


b. If 1200 students are polled, how many like red, white, and blue? 


15, Solve the system of equations by substitution. 
x=10y-2 
2x — 18y =8 
*16. (Velocity ) The tangential velocity of an object in circular motion can be found using 


(61) 
the expression J ar where F is the centripetal force, r is the radius of the circle, and 
m is the mass of the object. What is the tangential velocity of an object with a path 
radius of 2 m, a centripetal force of 60 kgm/s*, and a mass of 3 kg? 


17; Multiple Choice Which system of equations has a solution of y = 5? 


A 2x+5y=16 B 2x+5y=19 
2x+y=—4 x—3y=—13 
C 2x + 5y = —4 D 2x+5y=11 
—2x+y=-8 x— 5y = —17 
18. Justify Explain the steps that are used to solve this system of linear equations by 
elimination. 
2x+ 6y=4 
3x —7y = 6 


B. Coordinate Geometry What kind of quadrilateral is EFHG? Justify your answer. 
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20. Error Analysis Two students are using the product rule below to find the missing 
’ value. Which student is correct? Explain the error. 


If y varies inversely as x and y = 0.2 when x = 100, find y when x = 4. 


Student A Student B 
XVa = XV XV = X22 
100-y,=4-0.2 100-0.2=4-), 
100y, = 0.8 20 = 4y, 


21. Write a direct-variation equation relating x and y when x = 5 and y = 30. 


22. Write an inverse-variation equation relating x and y when x = 4 and y = 20. 


Multiply. 
— = — 3 2 
23. (2x — 3)(2x — 3) a (t — 12)(t + 12) 25. (y — 4) 


26. Justify Find the product of (2y + 4) (3y + 5) using the Distributive Property. 
C” Then find the product using the FOIL method. Show that the answers are the 
same using either method. 


27. For most mammals, there is an inverse relationship between life 
span and heart rate. Use the table below to write an inverse-variation equation to 
represent this relationship. Then find the life span in years, rounded to the nearest 
tenth, of a hamster with an average heart rate of 450 beats per minute. 


Animal Heart Rate Life Span 
(beats per minute) | (in minutes) 

Guinea Pig 280 3,571,429 

Rabbit 205 4,878,049 

Dog 115 8,695,952 

Rat 328 3,048,780 


82. Coordinate Geometry Show that POR is a right triangle. 


*29. Justify True or False: The lines represented by y = z — l and —4 = 12x + 4y 
are parallel. Explain. 


*30. (Running) John plans to run at least 5 miles more this week than he ran last week. 
6” He ran 25 miles last week. Write and solve an inequality describing the number of 
miles John plans to run this week. 
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| LESSON Solving and Classifying Special Systems of 
Linear Equations 


| Warm Up 4 Vocabulary A(n)———— — of linear equations is a set of linear 
equations with the same variables. 
Find the slope and y-intercept. 
Brana 30x = 2y— 18 
A Find the slope of a line parallel to 15x + 3y = 24. 


bs Find the slope of a line perpendicular to x + 4y = 7. 


New Concepts Systems of linear equations can be classified by their common solutions. If 
no common solution exists, the system consists of inconsistent equations. The 
graphs of inconsistent equations never intersect. Therefore, since parallel 
lines never intersect, the graphs of inconsistent equations are the graphs of 
parallel lines. 


Solving Inconsistent Systems of Equations 


Caution Solve. 

Be sure to isolate a —3x + y = —4 

variable before using it to = 

solve by substitution. a 
SOLUTION 


Use substitution. 
y=3x-4 Isolate y. 
y=3x 

3x=3x-4 Substitute 3x for y in the first equation. 
0=—-4 Subtract 3x from both sides of the equation. 


The statement is false. This means the system has no solution, so it is an 
inconsistent system. 


Other systems of equations, known as dependent systems, can have an 
infinite number of solutions. The equations of a dependent system are called 
dependent equations, and they have identical solution sets. Since they have 
identical solution sets, the equations are the same. 

Two methods can be used to solve dependent systems algebraically. One 
method shows that the equations are identical. The other method shows 


S ontne Connection h that the variables in dependent systems can be assigned any value. So, both 
www.SaxonMathResources.com) equations have infinitely many solutions—an infinite set of ordered pairs. 
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Math Reasoning 


Analyze What is 
characteristic of systems 
of equations that are 
dependent? 


Solve. 
x+3y=6 
1 
ax ty=2 


3 


Method 1: x+ 3y=6 —> y=-ix+2 


deg p=2 — y=-ix+2 


" Example 2 | Solving Dependent Systems of Equations 


SOLUTION Write the equations in slope-intercept form. 


The equations are identical. Since the graphs would be the same line, there 
are infinitely many solutions. Any ordered pair (x, y) that satifies the 


Isolate y in the second equation. 


Substitute 2 — ix for y in the first equation. 


equation y = -4 eae. 
SOLUTION 
Method 2: x+3y=6 
ix +y=2 
y=2 -4x 
x+ 3(2 — =) = 
3 
x+6-x=6 Distribute. 
6=6 Simplify. 


All variables have been eliminated. The last equation is true, 6 = 6. This 
means that the original equations are true for all values of the variables. 
There are infinitely many solutions—an infinite set of ordered pairs. 


A consistent system will have at least one common solution. An independent 
system will have exactly one solution. An independent system is also a 
consistent system. The graphs of the equations of an independent system 
will intersect at one point. Systems of linear equations can be classified into 
three different categories based on the number of solutions. 


Systems of Linear Equations 


Consistent and 


Consistent and 


Independent Dependent Inconsistent 
Exactly One Solution infinitely Many No Selatan 
Solutions 


y 


The graphed lines 
intersect at a 
single point. 


The graphed lines are 
the same line. The line 
is the solution. 


The lines are parallel 
and do not intersect. 
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= Example Ey Classifying Systems of Equations 


Determine if each system of equations is consistent and independent, 
consistent and dependent, or inconsistent. 


2x+y= 
Math Reasoning SOLUTION 
Write Why is there only Solve the system of equations. 
one solution for a system 
of independent and 1 3 
consistent equations? xX — 4 = 4% —> y= 4x —3 


2x+y=1 —» y=-2x+4+1 


Use substitution. 


y=4x-3 

y= -2x4+1 
—2x+1=4x—-3 Substitute y = —2x + 1 in the first equation. 

A =x Solve for x. 
Substitute 2 for x in one of the original equations and solve for y. 
2(2) +y=1 Substitute = for x in the second equation. 

1 
y= E Solve for y. 


The solution is —1). There is exactly 
one solution, so the system is consistent and 
independent. 


Check Graph the lines and verify the solution. 


3x + yp =2 


y=-—3x-4 


SOLUTION Write the equations in slope-intercept form. 
3x+y=2 — y=-3x4+2 
y=—3x-—4 


The two equations have the same slope and 
different y-intercepts. The lines are parallel, so 
there is no solution. The system is inconsistent. 


Check Graph the lines and verify the solution. 
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= Example EY Application: Jogging 


Brandon started jogging at a rate of 4 miles per hour. After he jogged 

1 mile, his friend Anton started jogging on the same path at a pace of 

4 miles per hour. If they continue to jog at the same rate, will Anton ever 
catch up with Brandon? Explain. 


Math Reasoning 
Analyze What does each 
equation represent? 
SOLUTION Write a system of equations to represent the situation. 
y=4x41 

y=4x 

The two equations have the same slope and different y-intercepts. The lines 
are parallel, so there are no solutions. 


The boys are jogging at the same rate. Brandon had jogged 1 mile before 
| Anton started. Anton will never catch up with Brandon. 


Lesson Practice 


Determine if the system of equations is consistent and independent, consistent 
and dependent, or inconsistent. 


c. 4y =4x+4 
—4y = —4x — 4 

d. —2x+ y = 3 
y=-x-2 ( 


of} An emergency-road-service company offers different plans to its 
customers. Plan X offers service calls for $22 each. Plan Y offers a rate 
of $40 per month with an additional charge of $12 for each service call. 
For one month, how many service calls would it take for Plan Y to cost 
the same as Plan X? Explain. 


Practice Distributed and Integrated 


Find the product. 
— 3)? Jo 2 
Pe (2b — 3) - (—b° + 5) 
Simplify. 


255° z y 144x°y 


(61) 
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*, if possible. 


& In three hours, James read 18 pages of his history book. In four hours, he read 
“Fi pages. Write the equation of the line that passes through the two points that 
represent the data in the problem. Use the equation to predict how many pages 
James will read in six hours. 


Solve the inequality. 
7.z—3>10 8&.z-5< -2 
(66) (66) 
9. (Hobbies) (Hobbies) The stem-and-leaf plot shows the number of Cards in Collection 
cards each member of a baseball card enthusiasts’ club Stem | Leaves 


has. What is the mode(s) of the data? 


Key: 31| 5 means 315 cards 


10. Two subway trains run through a station. One train goes through 
the station every 44 minutes and the other train goes through the station every 28 
minutes. If they just went through the station at the same time, how many minutes 
will it be until the next time they are both at the station at the same time? 


11. Multi-Step A bank teller receives several deposits in one day. She tallies how a 


(54) l 
many of each amount she receives. 


a. Make a box-and-whisker plot for the set of data. $25 
b. List the lower extreme, lower quartile, median, upper quartile, and upper a 
extreme of the data. $60 
$75 

$80 

$100 


a Identify Statement 2 as the converse, inverse, or contrapositive of Statement 1. 
’ Then indicate the truth value of each statement. 


Statement 1: If a figure is not a polygon, then it is not a square. 


Statement 2: If a figure is a polygon, then it is a square. 


13. Error Analysis Two students solve the inequality x + 2 < 3. Which student is correct? 
Explain the error. 


Student A Student B 
x+2< 3 x+2< 3 
TA che = 

NES x<l 
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“14. (Sports) (Sports) The ages of the players of the Eastern Conference team during the 2007 
© All-Star Game are listed below. Create a histogram of the data. 


25, 30, 24, 26, 30, 29, 21, 25, 33, 28, 34, 25 
15. Multi-Step Find the volume of a toy building block that it is in the shape of a cube 


” with a side length of (2x + 2) inches. 
a. Find the area of the base. Find the product of the length and the width. 


b. Find the volume by multiplying the product found in part a by the height. 
16. Verify Show that (20, 15) is a solution to the system of equations. 


5x — 2y = 70 
3x + 4y = 120 


617 . Coordinate Geometry For the figure at right, find two lines that are both a 
© line of symmetry and a perpendicular bisector of the sides. 


"18. (Job Hunting) (Job Hunting) Claudio is looking for a new job in sales. He interviews with 
’ Company A and they offer him a base salary of $32,000 plus a 1.5% bonus on his 
total sales for the year. When he interviews with Company B, they offer him a base 
salary of $26,000 plus a 3% bonus on his total sales for the year. How much would 
Claudio have to sell to make the same amount at each job? 


“19. Analyze If an equation is multiplied by a number, a system of equations is formed 
©” that has infinitely many solutions. Classify the system formed by adding a number 
to a given equation. 


Determine if the lines are parallel or perpendicular. 
20. y=3x + 1l2andy+9=3x 


Solve each system of linear equations. 
a aa *22. y=x=5 
2x — 9y = —47 y=—2x+1 


23. Multiple Choice If y varies inversely as x, and y = 7.5 when x = 5, what is the value 
of k? 
A 0 B 0.67 C AS D 37.5 


AN 24. Write Will the graph of an inverse variation ever cross the x-axis? Explain. 


25. Probability A teacher allows students to draw from a bag of various prizes, four 
C9 of which are new graphing calculators. If there are 24 students and each student 
chooses 3 items, what is the probability that the first student will choose a 
graphing calculator on his or her first draw? 
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A 26. 


*27. 


(66) 


*28. 


(67) 


*29. 


(67) 


*30. 


(67) 


442 


Geometry The triangle inequality states that the sum of the lengths of any two sides 
of a triangle must be greater than the length of the third side. Write an inequality 
for the length of the third side of the triangle. 


4 


Multi-Step Mr. Sanchez is planning a business trip. He estimates that he will have 
to drive 55 miles on one highway, 48 miles on another, and then 72 more miles to 
arrive at his destination. He starts with 25,000 miles on his car’s odometer and 
later finds that his estimate was high. 

a. Write an inequality to represent the odometer reading at the end of the trip. 


b. Solve the inequality. 
c. The inequality only considers the greatest amount the odometer could read. 
Write and solve an inequality for the least it could read. 


Error Analysis Two students checked the graph of a system of equations to see if it 
was consistent and independent, consistent and dependent, or inconsistent. Which 
student is correct? Explain the error. 


Student A Student B 


consistent and dependent inconsistent 


(Newspaper Delivery) Mauricio and Aliyya are comparing their newspaper delivery 
speeds. Mauricio can deliver y = 65x + 15 papers per hour. Aliyya can deliver 
13x — zy = —3 papers per hour. Who delivers faster? 


Verify Wanda determined that the system of equations below has one solution in 
common. Find the common solution and check your answer. 


2y=4x+4+1 
y=8x-7 
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LESSON Mutually Exclusive and Inclusive Events 


i. Vocabulary Events where the outcome of one event does not affect the 
probability of the other event are called 


Find the probability for one roll of a number cube. 


A P(less than 4) 3 P(multiple of 3) 
Simplify. 
2,1 3 1 
83) 3 6 sg 3 


New Concepts Probability describes the possibility of an event happening. In some cases, 
the events cannot happen at the same time. For example, when someone 
tosses a fair coin, there are two possible outcomes: heads or tails. Both 

Math Reasoning outcomes cannot occur at the same time. Two events that cannot both occur 


in the same trial or experiment are mutually exclusive events, or disjoint events. 
Write Give an example 


of mutually exclusive 


events. Probability of Mutually Exclusive Events 


If A and B are mutually exclusive events, then 
P(A or B) = P(A) + P(B) 


Example 1 | Finding the Probability of Mutually Exclusive Events 


What is the probability of rolling Roll of Cube 2 
either a sum of 6 or a sum of Tesecar can: 
sf ae two different number _ Ii 2l3l4 5/6 7 
g|2|/3/4/5/6|/7]8 
SOLUTION 5 a 4 5 6 7 8 9 
Make a table of possible S1415/6/7/)/81]|9 |10 
outcomes. Using two number E 51/6/7/8/9/1011 
cubes, it is not possible to roll 6 7/8/19 190 ul: 


both a sum of 6 and a sum of 11 
at the same time. 


Find the probability of each event and add them. 
P(A or B) = P(A) + P(B) 
P(6 or 11) = P(6) + P(11) 


i ee 
= "36 * 36 
7 


~ 36 
Online Connection 
a | The probability of rolling either a sum of 6 or a sum of 11 is =. 
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In some instances it is possible for two events to occur at the same time. Two 
events are inclusive events, or joint events, if they can both occur at the same time. 


Probability of Inclusive Events 


Math Reasoning If A and B are inclusive events, then 


Write Give an example of P(A or B) = P(A) + P(B) — P(A and B) 


inclusive events. 
Example 2! Finding the Probability of Inclusive Events 


What is the probability of rolling at least one odd number or a sum of 
8 using two number cubes? 


SOLUTION 


Determine if the events are inclusive. List the possible outcomes for each 
event below. 


rolling at least one odd number outcomes: 
(1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (3, 1), (3, 2), (3, 3), (3, 4), (3; 5), 


(3, 6), (5, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6), (2, 1), (4, 1), (6, 1), (2, 3), 
(4, 3), (6, 3), (2, 5), (4, 5), (6, 5) 


rolling a sum of 8 outcomes: 
(2, 6), (6, 2), (3, 5), (5, 3), (4, 4) 
rolling at least one odd number and a sum of 8 outcomes: 
(3:5); (5.3) 
P(A or B) = P(A) + P(B) — P(A and B) 
P(odd or 8) = P(odd) + P(8) — P(odd and 8) 
a ane 


~ 36 36 36 
_ 30 

36 

5 


6 


The probability of rolling either an odd number or a sum of 8 is 2. 


Example 3! Application: Survey 


Briceson needs to randomly call 125 people from the state of Wyoming to 
conduct a short survey. The following data correspond to estimated values 
from 2005 describing the state’s populace. Briceson assumes that everyone 
who is employed is younger than 75. 


Total Population Employed People People 75 and Older 
510,000 291,000 29,000 


How many people can he expect to call who are either employed or are 75 
or older? 


444 Saxon Algebra 1 


Math Reasoning 


A «4000 
Verify Why is =~ 
rounded to the nearest 
whole number in 
Example 3? 


SOLUTION 
Probability can be used to determine the number of people. 
The events are mutually exclusive. 
P(A or B) = P(A) + P(B) 
P(employed or > 75) = P(employed) + P(=75) 


_ 291, 29 
~ 510 510 
me 
Si 


Briceson can expect 32 out of 51 people to be employed or to be at least 
75 years old. Multiply the probability by the 125 people. 
32 
51 
_ 4000 
51 
= 78 


125- 


Briceson can expect to call about 78 people who are either employed 
or 75 or older. 


ea 4 | Application: Digital Music 


Natalia has music from a variety of different artists on her MP3 player. There 
are 26 rock artists, 18 pop artists, 19 country artists, 10 alternative artists, and 7 
crossover artists. The music by the crossover artists Natalia chose is on the pop 
and country charts. If Natalia’s music player randomly selects the next artist, 
what is the probability that the artist will be singing a pop or country song? 


SOLUTION 
Find the total number of outcomes. 


26 +18 + 19 + 10+7=80 


The events are inclusive events because the crossover artists are considered 
to be both country and pop artists. 

P(A or B) = P(A) + P(B) — P(A and B) 
P(pop or country) = P(pop) + P(country) — P(pop and country) 


-235 2%_1 
80 ° 80 80 
-11 
20 


There is an x chance that the music player will choose a pop or 
country song next. 
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Lesson Practice 


7 a. What is the probability of rolling either a sum of 2 or a sum of 10 using 
X 
two number cubes? 
és b. What is the probability of rolling at least one even number or a sum of 
*“ 3 using two number cubes? 


c, A digital music player randomly selects a song from a group of 12 rock, 
Gr pop, 5 country, and 3 alternative artists. What is the probability that 
the music player selects either a rock or alternative song? 


(Ex3 


7 d Angelina uses Briceson’s data from Example 3. She is planning to call 
=H 990 people from Wyoming. She assumes that 10,000 of the people who 
are 75 or older are also employed. 


Total Population Employed People People 75 and Older 
510,000 291,000 29,000 


How many people would Angelina expect to call that are either 
employed or are 75 or older? 


Practice Distributed and Integrated 


Determine the degree of each polynomial. 


1. 14x?y3z* 2. 12q°r + 4r — 10q’r° 3. 5x*z3 + 4xz 
(53) (53) (53) 
Simplify. 
1 4 
ay V8 a V 25x 


Tell whether each of the following equations shows inverse variation. Write “yes” or “no”. 


a ait 
aa ae 


Solve each inequality. 
8. x+1>1.1 9, x — 2.3 < 7.6 
(66) (66) 
Find the probability of the following events. 
“10, rolling a sum of 7 or a sum of 11 with two number cubes 
“1 rolling a sum of 1 or a sum of 13 with two number cubes 


@ 12. Probability A caterer is sorting silverware. There are 75 knives, 50 forks, and 
” 75 spoons. Twenty of the forks and 30 of the spoons have red handles. If a piece 
of silverware is chosen at random, what is the probability that it will be a fork or 
have a red handle? Write and solve an expression to find the probability. 


446 Saxon Algebra 1 


13. 


14. 


(52) 


"15, 
(35) 


D 


1$; 
17. 
( 


18. 


19. 


A car rental company charges a flat rate of $50 and an additional $.10 per mile to 
rent an automobile. Write an equation to model the total charge y in terms of x 
number of miles driven. Predict the cost after 100 miles driven. 


(Chemistry) When Liquid A has a temperature of 0°F, Liquid B has a temperature 
of —8°F. When Liquid A has a temperature of 4°F, Liquid B has a temperature of 
—9°F. Write an equation of a line that passes through the two points that represent 
the data in this problem. Use the equation to predict the temperature of Liquid B 

if Liquid A has a temperature of —4°F. 


Use the following system to answer the problems below. 
x=y+2 
2x=y 
a. Graph the system. 


b. Determine the solution. Verify the solution using your graphing calculator. 


6. (Carpentry) Jorge is adding a rectangular family room onto his house. The 
dimensions of the room can be represented by a width of (x + 6) feet and a length 
of (2x + 5) feet. Write a polynomial expression for the area A of the new room. 


Multi-Step The sum of 6 times a boy’s age and 5 times a girl’s age is 150. The girl is 


oy years less than twice the boy’s age. Find how old each was 5 years ago. 


Justify True or False: (a + b)(a + b) = a’ + b’. Justify by giving an example. 


(Craft Fair ) (Craft Fair) Celine sells her hand-painted chairs and tables at a local craft fair. She 


” is selling her chairs for $30 a piece and her tables for $60 a piece. At the end of the 


20. 
65) 


21. 


day, she noted that she had sold 20 items for a total of $780. How many chairs did 
Celine sell? how many tables? 


Error snalseh Two students want to find the equation of the line perpendicular to 
y= —ix + 4 that passes through (1, —3). Which student is correct? Explain the error. 
Student A Student B 
y=5x+b y=5x+b 
1 = 5(—3) + b —3 = 5(1) +b 
1=-15+4+5 —3=54+5 
+15 +415 -5 —-5 
1o=) —8 =b 
y=5x+16 y=5x-8 


Multi-Step Draw a coordinate grid, numbering from —6 to +6 along the x- and 

E? axis. Will a line that passes through the points (0, —4) and (5, —2) be 

perpendicular to the line that passes through the points (—2, 5) and (0, 1)? 

a. Model Line 1 passes through the points (0, —4) and (5, —2). Line 2 passes 
through the points (—2, 5) and (0, 1). Graph the lines. 

b. Write an equation for both lines. 


c. Justify Are the lines perpendicular? Explain. 
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A 26 


22. 
(66) 


23. 
6 


A new pet store is selling dog food for $2 off. Another pet store is selling 
dog food for $14.99. Write and solve an inequality to represent the highest original 
price, before the discount, that will make the dog food at the new pet store cheaper. 


Error Analysis Two students solve and graph the inequality x — 5 < —8. Which 
student is correct? Explain the error. 


Student A Student B 
sn Sl See a S S 
G A =) @ @ 2 A 8 


Find the common solution for each system of equations. 


24. 


(67) 


25, 


(67) 


*27. 


(68) 


*28. 


(68) 


*29. 


(68) 


*30. 


(68) 
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y=4x+3 
vax 
Multi-Step Two satellite radio companies are offering different plans. One 


offers a flat fee of $15 per month for all stations. The second charges a rate of 

y = $10 + $1.5x, where x is the number of additional stations. Do the plans 

ever cost the same amount? 

a. How many stations can a consumer purchase from the second company before 
exceeding the flat fee of $15? 


b. Classify the system of equations for the plans offered by both companies. 
c. How is the classification of the equations misleading given the problem situation? 


d. Do the plans ever cost the same amount? 


. Geometry Two secants to a circle are shown at right. Classify the system formed by 


the equations for these two lines. 


Predict If two standard number cubes are rolled 100 times, predict the number 
of times that a sum of 7 or 11 will be rolled. 


Multiple Choice Which one of the following situations describes mutually 
exclusive events? 
A rolling doubles or a sum of 4 with two number cubes 


B choosing an odd number or a multiple of 3 
C tossing a coin heads-up or rolling a 2 with a number cube 


D rolling two 5s or a sum of 12 with two number cubes 


Weather Forecasting )On a winter day in Maine, there was a 30% chance of only 
freezing rain, a 45% chance of only rain, and a 25% chance of only snow. What 
was the chance of getting only freezing rain or snow? 


Analyze Given two possible events, A and B, will the probability of either A or B 
occurring be higher if they are inclusive events or mutually exclusive events? 
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LESSON Adding and Subtracting Radical Expressions 


1. Vocabulary Terms that have the same variable(s) raised to the same 
power(s) are called 

Simplify. 

2. 3s + 4t + 8s — 7t 3. 9wy — 4m + 13m — 17wv 

(18) (18) 


4. V72 5. V50 


(61) (61) 


New Co ncepts Combining radicals is similar to combining like terms. When combining 
radical expressions, use like radicals. Like radicals have the same radicand and 


Math Language index. Unlike radicals have different radicands and/or index numbers. 


A radicand is the 
number or expression 
under a radical symbol. 


, 


Combining Like Radicals 


Simplify. All variables represent non-negative real numbers. 


2V7 + 4V7 


SOLUTION 
Add the like radicals together. 
2V7 + 4V7 = (2 + 4)V7 Combine coefficients of like radicals. 


=6V7 
AXI — 6,/x7 


SOLUTION 

Subtract the like radicals. 

4,/xy — 6\/xy = (4 — 6)\/xy Combine coefficients of like radicals. 
= —2,/xy 

6V2 + 8V11 

SOLUTION 


No simplification is possible since the radicands are not alike. 


W54 3V5 aV3r 
O a a 


7 

SOLUTION 

2V5q  3y5q4 4V3r 

SS 

7 7 7 
2+ 3)V/5 \/ 

= Lt — a Combine the like radicals. 
cS Online see Sy 5q — 4V 3r ; A 

= Simplify. 
www.SaxonMathResources.com 7 
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It is not always apparent that radicals are alike until they are simplified. All 
radicals should be simplified before trying to identify like radicals. 


Example | 2. Simplifying Before Combining 


Simplify. All variables represent non-negative real numbers. 

3V 8m? + 2V2m + 42m 

SOLUTION 
Hint 3V 8m? + 2V2m + 4V2m 
Use the Product Property = 3V4. m «2m + 2V2m + 42m Factor the first radicand. 
T- = 3V4 » Vim?» V2m + 2V2m + 4V2m Product Property of Radicals 
va. vb. = 6mV2m + 2V2m + 4V2m Simplify 3V4 + Vm. 

= (6m + 2 + 4)V2m Factor out V2m. 

= (6m + 6)V2m Simplify. 

SOLUTION 

eV 75¢ — V278 

= -V25-V3c —V9- Ve e V3c Factor the radicands. 

= 5eV3e — 3cV 3c Simplify each expression. 

= (5c — 3c)V3e Factor out Vc. 

= 2eV3¢ Simplify. 

Application: Finding the Perimeter 


of a Triangle 


Find the perimeter of a right triangle if the lengths 
of the two legs are 4V9 inches and 2/64 inches, and 


the hypotenuse is 2V 100 inches. 264 in. 2v100 in 
SOLUTION 
The perimeter is the distance around the figure. 4V9 in. 


P = 4V9 + 2V64 + 2V/100 
P = 4V3? + 2V8 +2V10° Factor each radicand. 


P=4-342-8+2-10 Simplify each radical. 
Pe + 16 + 20 Multiply. 
P=48 Add. 


The perimeter is 48 inches. 
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Hint 


Perimeter is the distance 
around a figure. Add the 
length of all 4 sides to 
find the perimeter of the 
pool. 


4| Application: Finding the Perimeter of a 
Swimming Pool 


A rectangular swimming pool has a length of V800 feet and a width 
of V 648 feet. What is its perimeter? 


SOLUTION 


Understand The length and width of a rectangle are given. Find the 
perimeter. 


Plan Use the formula for perimeter and the length and width of the pool to 
write an equation. 


Solve Perimeter =/+/+w+w 

P = V800 + V800 + V648 + V648 

P=V20°-2+¥V 207-2 +V18?-24+V187-2 Factor each radicand. 
P = 20V2 + 20V2 + 18V2 + 18V2 Simplify each radical. 
P = 76V2 feet Add. 


Check Square each simplified radical expression to make sure the radicals 
were simplified correctly. 


(202) (182) 

2 20V2 - 20V2 2 18/2 - 182 
2 400-2 2324.2 
=800 v =648 Vv 


The dimensions of the rectangular swimming pool are y 800 and y 648. 
So, the solution is correct. 


Lesson Practice 


Simplify. All variables represent non-negative real numbers. 


a. 9V5 + 8V5 b. 11Vab — 23Vab 
(Ex 1) (Ex 1) AT r 5 5 
e 574302 Fe a el -22 
(Ex 1) 


(Ext) 5 5 


e. 4V3 — 8V 2c E E —l1v 10a + 3V250a + V 160a 


(Ex 2) 
g. Find the perimeter of a right triangle if the lengths of the two legs 


(3) are V12 meters and V48 meters, and if the hypotenuse is 2V 15 meters. 


h. A rectangular garden is V 27a’ feet wide and V 75a’ feet long. What is 
9 its perimeter? 
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Practice Distributed and Integrated 


Add. 
*1, 6/2 + 8V2 *2. —4V7 — 5V7 *3, 2V3 + 5V3 
(69) (69) (69) 


Determine the degree. 


4. 9x 5. —3x° + 2x + 16 6. xy +2 
(53) (53) (53) 


Find the probability of the events described below. 


- rolling a sum of 2 or a sum of 12 with two number cubes 


8: rolling a sum greater than 1 


9. A volleyball is hit upward from a height of 1.4 meters. The expression 
—4.3ť + 7.7t + 1.4 can be used to find the height (in meters) of the volleyball 
at time ¢. The ball was hit from a moving platform that has a height (in meters) 
of —31? + 5t + 6. What is the combined height? 


10. Display the data using a box-and-whisker plot titled “Hours a Candle Burns”. 
: Identify any outliers. 


4, 12, 3, 5, 7, 9, 4, 8, 3, 18, 5, 8,4 
11. Multi-Step The number of miles represented on a map varies directly with the 
number of inches on the map. In Texas, the distance from Austin to San Antonio 


is 79 miles; on a map, it is 5 inches. 
a. Write the equation that represents this relationship. 


b. Graph this relationship. 
c. Estimate how far Waco is from Austin if they are 64 inches apart on a map. 


12. Bananas are $0.10 and apples are $0.25. The total cost for 35 pieces 


C of fruit is $6.80. How many of each fruit were purchased? 


13. Multi-Step Luke is building a new fence around his property. m 
Write an expression for the area of the shaded region. ~ 
a. Find the area of the smaller square. 


b. Write an expression for the area of the larger square using G ’ sef 
special products. 


c. Simplify part b. 


d. Write an expression for the area of the shaded region. 


i Generalize Use examples to explain why Vx » Vx = —x for all negative values of x. 


15, Solve the system of linear equations given below. 
6x + 15y=15 
Tx —3y = -3 
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64) 


(65) 


cost per person varies inversely with the number of people renting the limousine. 
If 4 people rent the limousine, it will cost them $180 each. How much would it 
cost per person if 12 people rented the limousine? 
3 
2 


y=—5x + 8, and y—3x=0 


16. (Prom Night) (Prom Night) Jamal and his friends want to rent a limousine for prom night. The 
Determine if the lines are parallel or perpendicular. 
l 


semester. 


18. Data Analysis Rachel will receive an A in math for the semester if the mean of her 


test scores is at least 90. If her first two test scores are as shown in the table, write 


an inequality for the score Rachel needs on her third test to receive an A for the 


Student A 


Test Grade 
Test 1 85 
Test 2 95 
Test 3 ? 
19. Analyze Graph the inequalities x + 5 > 3 and x — 6 < —8 on the same number line. 
” What is true about their combined solutions? 
20. Multiple Choice Which graph represents the solution to x + 6 > 2x — 12? 
B 
-12 —10 -8 -6 —4 12 14 16 18 20 
D 
-12 —10 -8 -6 —4 —20 —18 —16 —14 —12 
21. Find the common solution for the system of equations given below. 
AY + y= —2 
—x + 4y = —8 
’ Which student is correct? Explain the error. 


y= 3x — 2 
6y = —30x — 12 
—6y = +30x + 12 
6y = —30x — 12 
M= 


Student B 
Solution 
(67) 


22. Error Analysis Two students found a common solution for a system of equations. 
C= 
6y = —30x — 12 
—6y = +30x + 12 
6y = —30x — 12 
v0 
Solution 
L= 
#23. Ganitation) Sanitation) A garbage truck is on time with its collections if it aes an average 
Is the garbage truck on schedule? 


(0, 0) 
rate of y = 75x + 5. Currently, the truck is running at a rate of = ty =13%= 1) 
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24. Error Analysis Two students found the probability of choosing either a black 2 or a 
i king from a deck of cards. Which student is correct? Explain the error. 


Student A Student B 
2 4 2 A 
P(A or B) = + ay P(A or B) = 5 oy 
6 8 
-H ~ 2704 
-2 o 1 
= 26 ~ 338 


*25. Multi-Step Miranda baked several casseroles: 36 servings of chicken casserole, 
24 servings of pasta casserole, 30 servings of beef casserole, and 28 servings of 
vegetarian casserole. She gives 1 serving to her brother. What is the probability 
that he will get a pasta casserole or a vegetarian casserole? 

a. What is the probability that the serving will be pasta? 


b. What is the probability that the serving will be vegetarian? 
c. What is the probability that the serving will be pasta or vegetarian? 


ex 
D 


orange 


6. If a circle is made into the spinner shown, 
C? what is the probability of landing on either a 
black space or a space worth 10 points? 


27. Analyze True or False: For the set of integers, V x” can be simplified when x > 0 
© andn > 2. Justify your answer. 


*28. Error Analysis Ms. Nguyen asks her students if they can combine the radicals in the 
expression V13x + V23x —V33x. Student A says it is possible. Student B says 
that the radicals in the expressions V13x + V23x — V33x do not combine. Which 
student is correct? Explain the error. 


*29. Estimate Estimate the sum of V51 + V63 + V83 + V 104. 


*30. Each of the four sides of the base of the 
(69) 7 A 
Great Pyramid measures 756 feet. If a scale model is 
made with the measurement of V 756 inches for each 
side of the base, how many inches is the perimeter of 
the base of the scale model of the pyramid rounded 
to the nearest whole number? 
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LESSON 


Solving Inequalities by Multiplying or 
Dividing 


1. Vocabulary The of an inequality in one variable is a value or 
set of values that satisfies the inequality. 

Solve. 

2. 12x = —84 3. —7x = —91 

(21) (21) 

Graph each inequality. 

4.x>-1 5.x <4 


(50) (50) 


New Concepts When multiplying an inequality by a positive value, the order of the 


Math Language 


The order of the 
inequality refers to 
the direction of the 
inequality symbol. If 

x > 2is rewritten x < 2, 
then the order of the 
inequality has changed. 


Hint 


When checking the 
direction of an inequality, 
any value in the solution 
set can be substituted. 
Generally, it is best to 
select a value that can be 
easily computed. 


r= 
cS Online Connection 


www.SaxonMathResources.co! 


A 


inequality does not change. 


5 > 3, so 5(2) > 3(2) 8 < 12, so 8(4) < 12(4) 


Multiplication Property of Inequality for c > 0 


For every real number a and b, and c > 0: 
If a> b, then ac > be. If a < b, then ac < be. 


This property is also true for > and <. 


Multiplying by a Positive Number 

Solve, graph, and check the solution for the inequality tx <8. 
SOLUTION 

Solve the inequality. 


x<8 


N|—= 


Dx <8(2) Multiplication Property of Inequality for c > 0 


x<16 Simplify. 


Graph the solution on a number line. a a 


8 12 16 20 
Check 
Check the endpoint. Check the direction of the inequality. 
dy 28 ax £8 
Lie) 28 lasts 
2 2 = 
8=8 Y 7<8 V 


Both statements are true, so the solution is correct. 


Lesson 70 


Math Language 


A transformation is a 
change in a statement 
that is the result of an 
operation performed on 
an equality or inequality. 


Hint 


When the coefficient of a 
variable of an inequality 
is a fraction, multiply by 
the reciprocal to solve. 
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When solving an equation, the equality symbol never changes. Each 
transformation results in an equation equivalent to the previous equation. 
Multiplying an inequality by a positive value is similar to solving an 
equation because the symbol of inequality does not change, regardless of the 
operations required to solve the statement. However, when multiplying an 
inequality by a negative value, the order of the inequality does change. 


5 > 3, so 5(—2) < 3(—2) because —10 < —6. 
8 < 12, so 8(—4) > 12(—4) because —32 > —48. 


Multiplication Property of Inequality for c < 0 


For every real number a and b, and c < 0: 
If a> b, then ac < be. 
If a < b, then ac > be. 


This property is also true for > and <. 


Example H 


Multiplying by a Negative Number 


SOLUTION 


Solve the inequality. 
<5 
CI S) 


x >—25 


Solve, graph, and check the solution for the inequality = <5. 


Multiplication Property of Inequality for c < 0 


Simplify. 


Graph the solution on a number line. 


—25 —15 —5 5 


Check 
Check the endpoint. Check the direction of the inequality. 
—* = a 
= 5 
—(-25) , —(—20) , 
z = 5 —— 5 
25 2 20 > 
TA 5 5 <5 
5=5 vo 4<5 vo 


Both statements are true, so the solution is correct. 


Caution 


When the variable is 
on the right side of the 
inequality, be careful 
to read the inequality 
symbol correctly. 6 > r 
means that ris less 
than 6. 


When dividing an inequality by a positive value, the order of the inequality 


does not change. 
6 _ 4 $ -12 
6>4,s05> 7 8 < 12,so7 < F 


Division Property of Inequality for c > 0 


For every real number a and b, and c > 0: 
b 


Cc 


b 


a 
Ifa> b, then = > T 


Ifa<b, then £ < 


This property is also true for > and <. 


= Example $J Dividing by a Positive Number 


Solve, graph, and check the solution for the inequality 18 > 3r. 


SOLUTION 

Solve the inequality. 

18 > 3r 

1. > 2 Division Property of Inequality for c > 0 
6>r Simplify. 


Graph the solution on a number line. 


Both statements are true so the solution is correct. 


Check 

Check the endpoint. Check the direction of the inequality. 
18 È 3r 18 3 3r 
18 + 3(6) 18 > 3(5) 
18=18 V 18>15 vo 


When dividing an inequality by a negative value, the order of the inequality 


changes. 
6 4 8 12 
6 > 4,so7 > < =p: 8 < 12,so77 > IF 


Division Property of Inequality for c < 0 


For every real number a and b, and c < 0: 


a b a_b 
If a > b, then $ <<. If a < b, then $ >. 
This property is also true for > and <. 
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Math Reasoning 


Connect Solving 
inequalities is exactly 
the same as solving 
equations. Do you agree 
or disagree with the 
statement? Explain. 


Math Reasoning 


Analyze When solving 
word problems with 
inequalities, think about 
what restrictions exist 
on the solution set. What 
are restrictions for this 
business application? 
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Example Dividing by a Negative Number 


Solve, graph, and check the solution for the inequality —4m > 7. 
SOLUTION 
Solve the inequality. 
—4m > 7 
—4m 2 7 Divisi ; 
7 27 ivision Property of Inequality forc < 0 
ms -14 Simplify. Write the solution as a mixed number. 
Graph the solution on a number line. 
——s ee S O. A S E 
-3 -2 -1 
Check 
Check the endpoint. Check the direction of the inequality. 
Am £7 —4m 37 
-4(-13) Ż N29 
4 
T=) s 827 vo 
Both statements are true, so the solution is correct. 


= Example H Application: Business 


An employment agency charges a company 15% of the salary for every 
position filled. What salary must a company pay a new employee for the 
employment agency to earn a commission of at least $6000? 


SOLUTION 


Write and solve an inequality. 


0.15s = 6000 

0.15s ~ 6000 ee : 

015 2 015 Division Property of Inequality for c > 0 
s > 40,000 Simplify. 


Any salary of $40,000 or more will earn a commission of at least $6000. 


Check 
Check the endpoint. Check the direction of the inequality. 
0.15s + 6000 0.15s 6000 
0.15(40,000) = 6000 0.15(50,000) 6000 
6000 = 6000 ¥ 7500 = 6000 ¥ 


Lesson Practice Ae 


Solve, graph, and check the solution for each inequality. 


1 —Xx 
. = 2 — 
(est) 3" Pe 4 S 
c. 6w < 57 . = > —4a 
(Ex3) (Ex4) 2 


7 e. Barney earns a 4% commission on what he sells. How much does he 
X . . 
need to sell to earn at least a $750 commission every month? 


Practice Distributed and Integrated 


Find the probability of the following events. 


ue tossing a coin heads-up or rolling a 3 with a number cube 
2 tossing a coin tails-up or rolling a number less than 4 on a number cube 


Bs tossing a coin tails-up and rolling a number greater than 6 on a number cube 


Solve the inequality. 

1 3-3 I 
4.yp-2<= ; =< 
(56) > <9 i mee 

Add. 


*6, 18y/3y + 8\/3y 7. V3x + 2V3x 


8. Write an inverse variation equation relating x and y when x = 18 and y= 4.5. 


Ps Determine if the inequality symbol needs to be reversed, and then solve. 


—2a > —5 


*10. A team scores 56, 42, 60, 43, 51, 22, 44, 55, and 49 points. 
OU a. Identify any outliers. 

b. On the same screen of the graphing calculator, make one box-and-whisker 
plot of these data without identifying any outliers, and make another 
box-and-whisker plot that does identify any outliers. 


c. How many points would you expect the team to score in the next game? 
Explain your answer. 


11, (Ages )The ages at a family party are recorded. 
5, 30, 33, 42, 36, 40, 1, 44, 29, 61, 82, 63, 29, 38, 6, 11 


Make a box-and-whisker plot of these ages and determine if there is an outlier. 


ia)" 12. Use the graphing calculator to determine the solution to the following system. 
xt pe =2 
yp=4x-7 
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13. Multi-Step Balls are printed in a pattern. Every 18" ball has stripes, every 15" ball 
has polka dots, and every 30" ball has stars. 
a. How many balls are printed before there is a ball that has stripes, polka dots, 
and stars? 


b. How many balls have been printed at that point that have only two of the 
designs? 


14. (Building ) Jason i is building a square deck around his home. His home is also in 

the shape of a square. He wants the deck to be 9 feet wide around the outer edge 

of his house. The house has a total side length of 8x. Write a special product 9 feet ~ 
and simplify to find the area of the house including the deck. 


8x 


15. , Golden Rectangle) The length of a golden rectangle is equal to x + xV5. If x = V5, 
* what is the length of the golden rectangle? 


16. Multi-Step The data below show the number of customers served each day for 
a month at a diner. 


80, 86, 105, 109, 127, 148, 137, 148, 141, 140, 135, 146, 90, 95, 101, 83, 


114, 148, 127, 86, 85, 91, 141, 136, 82, 148, 127, 149, 80, 86 
a. Create a stem-and-leaf plot of the data. 


b. Analyze Describe the distribution of the data. What conclusions can be drawn 
from this? 


17. Solve the following system using the elimination method. 
—8x — 5y = —52 
4x + 3y = 28 
18. (Decibel Levels ) The relationship between the intensity of sound (W/m?) and the 
’ distance from the source of the sound is represented by the equation J = t, If you 
sit only 1 meter away from the stage at a rock concert, the intensity of sound is 


about 0.1 W/m’. If Vanessa does not want the sound intensity to be any more than 
0.0001 W/m?, how close to the stage can she sit? 


B. Coordinate Geometry Prove that ABCD is a rectangle. 


20. Multiple Choice Which one of the following systems has only one common 


solution? 

A y=21x+6 B 5x-2y=0 C -y=13x-6 D x-7y=14 
= —7x 5 —2y = 26x + 9 íl 7 7 
a qe y= 0 " pos 
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N% 


á multiple of the other? Explain. 


22, 


"a 


24. 


(69) 


*25. 


(Inv 6) 


26. 


(69) 


*27. 


(70) 


N28. 


(70) 


*29. 


(70) 


*30. 


(70) 


Write What kind of system is formed by two equations where one equation is a 


Error Analysis Two students found the probability of choosing either a black card 
or a face card from a deck of cards. Which student is correct? Explain the error. 


Student A Student B 
AS n 2 26,12 6 
P(A or B)= = + P(A or B) = 55 + 37 37 
_ 38 me 
P 7S) 
_19 _8 
~ 26 B 


(Fantasy Football ) (Fantasy Football ) In fantasy football, virtual teams are built by choosing from a pool 
’ of real players. In one pool of players, 72 play only defense, 65 play only offense, 

8 play both, and 27 are on special teams. If at least one player must be chosen at 
random, what is the probability that the player will play either offense or special 
teams? 


Geometry One side of a square measures 2V9 meters. What is its perimeter? 


What must be true about the coefficient of a linear function if that function 
experiences a vertical compression of the parent function? 


Multi-Step A flag displayed in the school measures 6V4 feet by 5V4 feet. If the 
school decides to display 8 flags, what is the total measurement of the sides of all 
the flags? 


Multiple Choice Which graph shows the solution set of 5f> —10? 


A cee Ole ee a ee 
4-2 0 2 4 6 8 -4 -2 0 2 
B == D 
—54 —52 —50 —50 —54 —52 —50 —48 


Write Explain in your own words how to solve the inequality —2g <6. 


Analyze Kyle wants to spend at most $100 for birthday presents for the 4 other 
members of his family this year. He plans to spend the same amount on each 
person. Write and solve an inequality to represent the situation. What restrictions 
exist on the solution set? 


Marianna can afford to buy at most 20 pounds of ground turkey. Write 
and solve an inequality to determine the number of burgers she can make if each 
patty uses 4 pound of ground turkey. 
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INVESTIGATION 


7 


| 


l; prea 


Math Language 


The phrase held constant 
means that a variable is 
given a particular value. 
For example, if r is held 
constant with a value 

of 55, then d = 55t in 

the expression d = rt. 


Math Reasoning 


Justify Show that the 
two equations for inverse 
variation are equivalent. 


a i} || 
| ett \\ | | \ 


J 


fæ 
i Lo Online Connection 
= |www.SaxonMathResources.com 


THI. 
Aia ti 
ni 
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Comparing Direct and Inverse Variation 


| 


Many situations involve direct or inverse variation. The formula d =r « t, 
which relates distance, speed, and time, can represent either direct or inverse 
variation depending on the variable that is held constant. 


A direct variation is a relationship between two variables whose ratio is 
constant. The equation y = kx, where k is a nonzero constant called the 
constant of variation, shows direct variation between variables x and y. 


Identify the constant of variation, given that y varies directly with x. 
Then write the equation of variation. 


1. yis 10 when x is 2. 2. yis 3 when x is 6. 


The equation of direct variation can be written equivalently as 2 =k, 
(Distance ) Alex walks 3 miles per hour. If he walks at that rate for twice as 


long, he will travel twice as far. The ratio of the distance and time is always 
the same. 


3. Identify the constant of variation. 
4. Model Write an equation of direct variation that relates Alex’s time to 
his distance traveled. 


In inverse variation, when x increases, y decreases. An inverse variation 


describes a relationship between two variables whose product is a constant. 


The equation xy = k, where k is a nonzero constant, defines an inverse 
variation between x and y. 


Identify the constant of variation, given that y varies inversely with x. 
Then write the equation of variation. 


5. yis 1 when x is 3. 6. y is 4 when x is 5. 


The equation of inverse variation can be written equivalently as y = ze 


Notice the difference between the equations for inverse and direct 
variation. Inverse variation is the quotient of k and x, whereas direct 
variation is the product of k and x. 


Alex lives 4 miles from school. If he walks at a slower rate than 
normal, it will take him longer to reach his destination. In other words, 
the more time he spends walking home, the slower he is actually walking. 
This situation represents inverse variation. 

7. Identify the constant of variation. 


8. Model Write an equation of inverse variation that relates Alex’s time to 
his rate of speed. 


SOAN Y Determining Characteristics of Variation Graphs i; 
Graph the functions on a graphing calculator and complete the table. i 
Direct or Inverse Linear or x- 
Variation Not Linear Intercept 
9. y = 3x 
10.y=x 


11. What are the differences between the graph of a direct variation and an 
inverse variation? 


Math Reasoning 


Analyze Why will the 


graph of the inverse Formulate Make a graph to determine whether the data show variation. If so, 
function never reach the 


wards agi increases? indicate the type of variation and write an equation of variation. 


12. The table shows the force F, in Newtons, needed to move a rock a 
distance d, in meters, along the ground. 


Distance 1 2 3 4 5 
Force 600 300 200 150 120 


13. The table shows an employee’s pay p per number of hours worked A. 


Hours Worked (A) 1 2 3 4 5 
Pay (p) $8.50 $17.00 | $25.50 | $34.00 | $42.50 


Investigation Practice 


Identify the constant of variation. Then write the equation of variation. 


a. y varies directly with x; y = 14 when x = 2. 
b. w varies inversely with z; w = —8 when z = 3. 


c. A recipe calls for 3 tomatoes to make 9 servings of salsa. Write an equation 
of variation where ¢ represents the number of tomatoes and s represents the 
number of salsa servings. If Alex has 5 tomatoes, how many servings can he 
make? 


d. The table compares the pressure P in atmospheres to the volume of oxygen V 
in liters at 0°C. Make a graph to determine whether the data show direct or 
inverse variation. If so, find the equation of variation. 


Pressure | 25 50 100 200 500 
Volume 2.80 1.40 0.70 0.35 0.14 
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Graphing 
Calculator Tip 


For help with entering 
data into a list, see the 
graphing calculator 
keystrokes in Graphing 
Calculator Lab 4 on 
page 343. 


Sl T Ba 


(S Online Connection 
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Finding the Line of Best Fit 


l Graphing Calculator Lab (Use with Lesson 71) 


A graphing calculator is often the easiest and most accurate method for 
making a scatter plot from a data set and then finding the equation of the 
line of best fit. 


The following table gives the total number y in billions of movie admissions 
for x years after 1993. 


Year(x) |ıl2ļl3ļl4/s5ļl6lļ7z7ļls8sļ9ļi0 


Admissions (y) | 1.29 | 1.26 | 1.34 | 1.39 | 1.48 | 1.47 | 1.42 | 1.49 | 1.63 | 1.57 


Find a line of best fit for the data. According to the model, about how 
many billion movie admissions were there in 2004 (x = 11)? 


1. Press and choose 1:Edit. Clear any old 
data by pressing the @ key until the list 
name is selected. Press and then ga. 


2. Enter the x-values as L1. Use the P key to 


move to the next column and enter the 
y-values as L2. 

3. Press | 2nd | ‘Trem and select 1:Plotl... to 
open the plot setup menu. 


4, Press to turn Plot1 On. Then press the 
&@ key once and then Gay to select the 


first Type. 


5. The default settings for Xlist: and Ylist: are 
L1 and L2, respectively. If these are not the 
current settings, then move the cursor next 
to Xlist:. Press BD Gig). Select the list of 
independent variables, 1:L1. To change the 


Ylist: setting, press EX) and select 
2:L2, the list of dependent variables. 


ae OPS MATH 


no 


oo 0b 0 oe Be oe 
ee) [ines i oe 


SJ OC] 
ma n ee 


6. Create a scatter plot by pressing B3 and 
selecting 9:ZoomStat. 


10. 


11. 


12. 


13. 


Therefore, according to the line of best fit, there would 
be about 1.632 billion movie admissions in the year 2004. 


Find the linear regression for the scatter plot. 


Press and the Qs to highlight the 
CALC menu. Select 4:LinReg(ax+b). 


Linkedtaxth} Lis 
zo Y4 


Set the parameters for the linear regression. 


Press BX and choose 1:L1. Then press 


LIST 


| > | 2nd) and choose 2:L2. 


. To view the line of best fit with the scatter plot, press BE) and 


the [J key to highlight Y-VARS. Then press KIEN twice to select Y1 as 
the destination for the equation. 

Press us). To write the equation of the line 
of best fit, the values of a and b are 0.036 and 


1.236, respectively. The equation for the line of 
best fit is y = 0.036x + 1.236. 


Press Ga) to view the line of best fit with the 
scatter plot. 


Predict the value of y when x = 11. Since 
x = ll is outside the viewing window, press 


and the @® key and type 11. 


Press BX and select 1:value. Type 11 and 


press BUST. When x = 11, the value of 
y is 1.632. 


Lab Practice 


The table gives solar energy cell capacity y in megawatts for x years after 
1989. Use a graphing calculator to create a scatter plot and to graph the 
line of best fit for the data. What is an equation for the line of best fit? Use 
the model to predict the solar-energy cell capacity in 1996 (x = 7). 


Year (x) 1 2 3 4 5 6 


Capacity (y) | 13.8 14.9 15.6 21.0 26.1 31.1 


A Vocabulary The constant m in the form y = mx + bis the 
í slope of the line. 


Z The equation of a line is y = —2x + 6. What is the slope of the line? 
a Write the equation x — 2y = 4 in slope-intercept form. 


A. Write an equation in slope-intercept form for a line with slope = + and 
y-intercept = —4. 


New Concepts One type of graph that relates two sets of data with plotted ordered pairs is 
called a scatter plot. Scatter plots are considered discrete graphs because their 
points are separate and disconnected. The points on scatter plots sometimes 
form a linear pattern. In these situations, a line can be drawn to model the 
pattern, which is called a trend line. A trend line is a line on a scatter plot, which 
shows the relationship between two sets of data. 


Graphing a Scatter Plot and a Trend Line 


Caution Use the data in the table. 

A trend line does not Se 1 2 3 4 5 6 
have to go through any 

of the points on the y 4 10 | 12 | 18 | 23 | 29 


scatter plot. It has to be 
drawn equally as close to 
one point as to another 


(a. ) Make a scatter plot of the data. Then draw a trend line 


so that it models the on the scatter plot. 
approximate slope of the . . 
points. SOLUTION Plot the points on a coordinate plane. 


Then draw a straight line as near to as many of the 
points as possible. 


Math Reasoning Find an equation for the trend line. 
Predict Using the SOLUTION Use two points on or near the trend 
table, the graph, or the line to write an equation for the line. 
equation from Example 1, 
what do you think would Yı— Vy 
be a reasonable y-value = XL- x 
for an x-value of 7? j i 
29 —4 , EO 
=o Find the slope of the line; use (1, 4) and (6, 29). 
=5 
(y — yı) = m(x — x) Write the equation for the line. 
ces Bulinecuanctien (vy — 4) =5(x- 1) Substitute m = 5 and (1, 4) for (x4, y4). 
www.SaxonMathResources.com ) | y= 5x — 1 Solve for y. 
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Graphing 
Calculator Tip 


For help with calculating 
a line of best fit, see 
Graphing Calculator 
Lab 7 on page 464. 


Hint 


The calculator uses the 
variable a instead of m 
to represent the slope in 
the slope-intercept form 
of a line. 


Trend lines may vary. However, a trend line that shows the linear relationship of 
a scatter plot the most accurately is called the line of best fit. The equation of the 
line of best fit can be calculated on a graphing calculator. The line of best fit is 
also referred to as the regression line. 


= Example H Calculating a Line of Best Fit 


The table shows the averages for homework grades and test scores for nine 
students. Use a graphing calculator to find the equation of the line of best fit. 


Homework Grades and Test Scores 


Average 
Homework Grade | 75 | 85 | 94 | 88 | 91 | 95 | 76 | 84 | 90 
Ae aaa 83 | 87 | 95 | 93 | 88 | 91 | 83 | 80 | 92 
cores 

SOLUTION 


Step 1: Enter the data into your graphing calculator by pressing 
to EDIT the data. Enter the average homework grades into L1 and 
the average test scores into L2. Then return to the home screen. 


Step 2: Calculate the equation for the line of best fit by pressing 

to access the CALC menu. Then press BE to choose LinReg (ax + b). 
Type in L,, L, and press to calculate the values used for writing the 
equation. 


Step 3: Round the values for a and b to the nearest thousandth and 
write the equation for the line of best fit in slope-intercept form: 
y = 0.558x + 39.792 


Two sets of data may be related to each other. A correlation is a measure of the 
strength and direction of the association between data sets or variables. When 
the points tightly cluster in a linear pattern, then the correlation is strong. 


Data can be positively correlated or negatively correlated. There is a positive 
correlation when the data values for both variables increase. There is a negative 
correlation when the data values for one variable increase while the data values 
for the other variable decrease. 


No correlation 
between x and y 


Strong positive correlation 
between x and y 


Strong negative correlation 
between x and y 


The direction of the association can be determined for scatter plots that have 
correlation. If the slope of the trend line is positive, then there is a positive 
correlation between the data values. If the slope of the trend line is negative, 
then there is a negative correlation between the data values. 
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Math Reasoning 


Generalize Explain the 
similarities between 

a positive or negative 
slope of a line anda 
positive or negative 


correlation among data. 
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= Example Ey Identifying Correlations 


State whether there is a positive correlation, a negative correlation, or no 
correlation between the data values. 


SOLUTION As the trend line rises from left to right, there is a positive 
correlation. Both sets of data values are increasing. 


0) EA o o si 7 e[s]4] 3) 2 


y | 60 | 63 | 72 | 75 | 77 | 81 | 83 | 89 | 92 


SOLUTION Negative correlation: As x-values decrease the 
y = values increase. 


height and shoe size 
SOLUTION Positive correlation: Taller people tend to have larger feet. 


date of birth and shoe size 
SOLUTION No correlation: date of birth and shoe size are not related to 


each other. 


= Example EY Matching Situations to Scatter Plots 


Match each situation with the scatter plot that models it best. 


number of trucks on the road and number of days in a month 


time spent driving and distance traveled 


number of months you own a car and the value of the car 
Graph 1 Graph 2 Graph 3 


Math Reasoning 


Analyze Why might a 
prediction determined by 
an equation for the line 
of best fit, be better than 
a prediction determined 
by a trend line? 


SOLUTION 


a. Graph 3, as there is no correlation between the number of trucks on the 
road and the number of days in a month 


b. Graph 1, as there is a positive correlation between time spent driving 
and distance traveled 


c. Graph 2, as there is a negative correlation between the age of a car and 
its value 


Estimations and predictions can be determined when there is a correlation, or 
a trend, between data values. Interpolation is a process of determining data 
points between given data points. Extrapolation is a process of determining 
data points that are beyond the given data points. 


= Example H Application: Population Growth 


The table shows the population of the United States from the year 1960 
through the year 2000. 


U. S. Population 
Year 1960 | 1965 | 1970 | 1975 | 1980 | 1985 | 1990 | 1995 | 2000 


Population 
(in millions) 


180 | 194 | 205 | 215 | 228 | 238 | 250 | 267 | 282 


Draw a scatter plot and a trend line for the data. 


SOLUTION Plot the points with the year on 
the horizontal axis and the population on the 
vertical axis. Draw a straight line as near to as 
many of the points as possible. 


N 
foe) 
Oo 


N 
O 
Oo 


N] 
D 
oO 


(b.) Use the trend line to make a prediction for 
the population in the year 2005. 


Population (in millions) 
N 
N 
© 


N 
oO 
Oo 


SOLUTION From the graph, the population in 
the year 2005 will be about 290 million people. 


Find the equation for a line of best fit 
using a graphing calculator. Round 
the values for a and b to the nearest 
thousandth. 


o © O 0O io 
o ~ © ÖÖ GS 
© © © ® OS 
- = > - N 


SOLUTION Use the LinReg (ax + b) feature on a graphing calculator to 
compute the values for the line of best fit. 


The equation for the line of best fit is y = 2.467x — 4655.222. 


Use the equation for the line of best fit to estimate the population in 
the year 2005. Round the answer to the nearest million. 


SOLUTION 


y = 2.467x — 4655.222 
y = 2.467(2010) — 4655.222 


| y = 291 million 


Lesson 71 469 


470 


Lesson Practice 
Use the data in the table. 
(Ex 1) 


X/1/;2/3/4/5 | 6 
y | 14 | 27 | 43 | 53 | 70 | 85 


a. Make a scatter plot from the data in the table. Then draw a trend line on 
the scatter plot. 


b. Find an equation for the trend line. 


c. Use a graphing calculator to find the equation of the line of best fit for 
(Ex 2) i 
the data in the table. 


x | 10 | 12 | 14 | 16 | 18 | 20 
25 | 28 | 30 | 35 | 36 | 40 


State whether there is a positive correlation, a negative correlation, or no 
correlation between the data values. 
X 


© Bm 2; 5/6] 8] 9] 11) 13] 16] 20 
Yy | 10 | 12 | 13 | 15 | 17 | 20 | 21 | 24 | 26 


f. the outdoor temperature and the number of sweaters sold in a store 


g. hair color and height 


Match each situation with the scatter plot that models it best. 
h. time spend exercising and calories burned. 


i. the number of dishes washed and the number of ounces of 
detergent remaining in a bottle. 


j. the population of a country and the number of states in the 
country. 


Graph 1 Graph 2 Graph 3 
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The table shows the number of people employed in agriculture in the United 
States from the year 1940 to the year 2000. 


U.S. Agricultural Employment 


Year 1940 | 1950 | 1960 | 1970 | 1980 | 1990 | 2000 


Employment 
(in millions) 


9I | fee | BD 3.5 | 3.4 | 3.2 | 25 


k. Draw a scatter plot and a trend line for the data. 
(Ex 5) 
m l Use the trend line to make a prediction for the population in the 
year 2010. 


„m Find the equation for a line of best fit using a graphing calculator. 
“**) Round the values for a and b to the nearest thousandth. 


n n. Use the equation for the line of best fit to estimate the population in the 
-< year 2010. Round the answer to the nearest half million. 


Practice Distributed and Integrated 


Ae Make a scatter plot from the data in the table. mm 1\/2!13/144!15 | 6 
y | 26 | 24) 21) 14/9 | 5 


Is the ordered pair (5, 2) a solution to the following systems? 


a CSa 
y= i, +1 ea ai 
5 
Subtract. 


4 3175 — 135 *5, V27 — V12 


Find the common solution for each system of equations. 


Ly = * xh se 
6; y=x+8 a Y x= 12 


PENEI y=4x+2 


Write an inverse variation equation relating x and y. 
2 
8. x ==, y = 33 9.x=6,y=14 
(64) ed (64) y 


*10. Error Analysis Two students solved the inequality 14 < —0.2k as shown below. 
(” Which student is correct? Explain the error. 


Student A Student B 
14 < —0.2k 14 < —0.2k 
14 —0.2 14 —0.2 

oa Da =e) D2 
70 >k —70 >k 
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*11. 


(71) 


*12. 
(71) 


*13. 


(71) 


14. 


(69) 


*15. 


(69) 


16. 


(68) 


\ 17. 


(68) 


*18. 


(66) 


(65) 
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Multiple Choice When one set of data values increases as the other set of data values 
decreases, what type of correlation does this represent? 
A positive B negative C constant D none 


The table shows the voter turnout for National Federal Elections. 
U.S. Voter Turnout (in millions) 


Year 1990 | 1992 | 1994 | 1996 | 1998 | 2000 | 2002 | 2004 


Number of Voters 
Go mations) 68 104 75 96 73 106 80 122 


a. Use the data to make a scatter plot. 


b. Does the scatter plot show any trend in the data? 


Generalize If a scatter plot shows a negative correlation, what can you say about 
the relationship between the two sets of data values? 


Error Analysis Student A and Student B combine the radicals. Which student is 
correct? Explain the error. 


Student A Student B 
81/42? — 3yzy 49z 8\/ 4y’z? — 3yzy 49z 
=8 + 2yzV/z — 3yz+7Vz =8-4yzVz — 3yz + IVZ 
= loyzVz — 21lyzVz = 32yzVz — 21lyzVz 
= —SyzVz = llyzVz 


(Biking) Randy biked V27 miles on the bike trail. He backtracked V3 miles, and 
then proceeded v 12 miles to finish the trail. How far is Randy from his starting 
point? 


Multiple Choice Which of the following situations describes inclusive events? 
A rolling a sum of 5 or a sum of 4 with two number cubes 

B rolling a sum of 3 or a factor of 6 with two number cubes 

C rolling two 5’s or a sum of 8 with two number cubes 


D rolling two 4’s or a sum of 9 with two number cubes 


Write If a fair coin is used, what is the probability that one toss will result in either 
heads or tails? Explain why your answer makes sense. 


(Nutrition ) Each day Paolo tries to consume at least 40 grams of protein. One day 
he has two soy shakes, each with 15 grams of protein, as well as a bowl of peanuts, 
containing 5 grams of protein. Write an inequality describing how much more 
protein Paolo should consume that day. 


9. Line | passes through the points (2, —6) and (4, 6). Line 2 passes through the 


points (0, 1) and (6, 0). Are the lines parallel or perpendicular? 
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20. Data Analysis Use the table of values to draw a scatter plot. 


x | 72 | 60 | 65 | 50 | 56 | 69 
y | 32 | 31 | 30 | 28 | 28 | 38 


21. Determine if the inequality symbol in the inequality 11b < 5 needs to be reversed, 
” and then solve. 


A2. Geometry JoAnna is making a banner the shape of an equilateral triangle. She has 


7% 36 inches of cording to put around the banner. Write and solve an inequality to 


find the range of measures of one side of the banner. 


23. Multi-Step A company spends 2% of its sales on marketing. How much money does 


the company need to earn to spend at least $250,000 on marketing? 
a. Write an inequality to represent the situation. 
b. Solve the inequality. 


c. How much money is needed to spend $250,000 on marketing? 


24. Generalize How would you choose which variable to eliminate when solving a 
= system of linear equations? 


25. Use the table to determine if there is a positive correlation, a negative correlation, 
” or no correlation between the data sets. 


x 3 6 10 13 15 17 
y 100 | 88 13 62 51 38 


AN 26. Write Is it possible to determine the mode of a data set using a histogram? 


(62) 


Explain. 
27. (Pendulum ) The period of a pendulum is equal to 27r L, where / is the length of 
” the pendulum and g is the acceleration due to gravity. If the length of the pendulum 


is 40 m and the acceleration due to gravity is 10 m/s’, what is the period of the 
pendulum? 


*28. (Demography ) The population of Fremont, California in 2005 was 200,770 and 
°” increased by 921 people by 2006. The population of Amarillo, Texas in 2005 was 
183,106 and increased by 2419 people by 2006. 
a. Write a system of linear equations to represent the population of these cities 
assuming that they continued to grow at these yearly rates. Let x be the number 
of years after 2005 and y be the population. 


Ia b. Use a graphing calculator to solve the system of equations. At what year would 
the populations be equal? 


29. Write an equation for a direct variation that includes the point (6, 42). 


30. Multi-Step A cereal box is in the shape of a rectangular prism. Find the volume of 
a cereal box that has a width of (2x + 2) inches, a length of (5x + 1) inches, and a 
height of (6x + 4) inches. 
a. Multiply the length times the width. 


b. Multiply the height times the product found in part a. 
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A Vocabulary A polynomial with two terms is a 
Simplify. 
2 (5x + 3)(2x — 4) 


4. (x + 1) (x 4+ 3) 


(58) 


New Concepts 


Math Reasoning 


Generalize Why is 
X + bx + c classified as 
a trinomial? 


Online Connection 


www.SaxonMathResources.com 


The polynomial x? + bx + cis a trinomial. Like numbers, some trinomials 
can be factored. One way to learn how to factor a trinomial is to model the 
terms of a trinomial with algebra tiles. 


Exploration» Representing Trinomials with Algebra Tiles 


The following tiles represent terms in the trinomial x? + 3x + 2. 


x +1000 4140 +1 
x x x x +1 +1 
i aL] 


The tiles that represent some trinomials can be placed side by side to 
form rectangles. The tiles can be arranged to form a rectangle that has the 
dimensions (x + 2) and (x + 1). 


(x + 2) 
X +1 +1 


X 


—_—> 


(x + 1) 
| a 


The area of the rectangle formed by the tiles can be represented as 
(x + 2)(x + 1). By simplifying the product, the result will be the trinomial 
x? + 3x + 2. The binomials x + 2 and x + 1 are the factors of x? + 3x + 2. 


Model Draw the tiles that represent the trinomial x? + 4x + 3. 
Arrange the tiles into a rectangle. 
Analyze What are the dimensions of the rectangle? 


Formulate Use the dimensions of the rectangle to calculate the area of 
the rectangle. 
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| Analyze What are the factors of x? + 4x + 3? 


Hint Tiling is a method for modeling the factoring of trinomials, but it is a slow 
method for finding the factors. Thinking about how factors are multiplied 


FOIL stands for First, 
Guter Iriher Last: leads to a quicker method. 
first Last Binomials can be multiplied using the FOIL method. In each case, the 
(x+ a)(x + b) product is a trinomial. 
ae This procedure can be reversed to factor a trinomial into the product of two 
binomials. There is a pattern for factoring trinomials that are written in the 
standard form ax? + bx + c; that is, when a = 1. 
1. The last term of the trinomial, c, is the product of the last terms of the 
binomials. 
2. The coefficient of the middle term, b, is the sum of the last terms of the 
binomials. 
Example 1l Factoring when c is Positive 
Factor each trinomial. 
x? + 9x + 18 
SOLUTION 
In this trinomial, b is 9 and c is 18. Because b is positive, it must be the sum 
of two positive numbers that are factors of c. 
Caution Three pairs of positive numbers have a product of 18. 
Pairs of numbers can = = = 
have the same product (1)(18) =e (2)(9) = (3)(6) fe 
but different sums, Only one pair of these numbers has a sum of 9. 


(1) + (18) = 19 (2) + (9) = 11 (3) + (6) =9 
The constant terms in the binomials are 3 and 6. 

x? + 9x + 18 = (x + 3)(x + 6) 

The factored form of x? + 9x + 18 is (x + 3)(x + 6). 


x—5x4+4 


SOLUTION 


In this trinomial, b is —5 and c is 4. Because b is negative, it must be the 
sum of two negative numbers that are factors of c. 


Two pairs of negative numbers have a product of 4. 


(-1)(-4) =4 (-2)(-2) =4 
Only one pair of these numbers has a sum of —5. 
(=) + 4) = -5 (=2) + (2) = —4 


The constant terms in the binomials are —1 and —4. 
xX — 5x +4= (x -— 1)(x— 4) 
The factored form of x? — 5x + 4 is (x — 1)(x — 4). 
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Example 2| Factoring when c is Negative 


Factor each trinomial. 


xX + 3x — 10 


Math Reasoning SOLUTION 

Analyze How can the In this trinomial, b is 3 and c is —10. 

sae Sane Four pairs of positive and negative numbers have a product of —10. 
ian ent ofthe (—1)(10) (1)(—10) (—2)(5) (2)(—5) 


The sum of only one of these pairs is 3. 

(-1)+10=9 1+(-10)=-9 (-2)4+5=3 2+4(-5)=-3 
The constant terms in the binomials are —2 and 5. So, 

x? + 3x — 10 = (x — 2)(x + 5) 

x? — 7x — 8 

SOLUTION 

In this trinomial, b = —7 and c = —8. 

Four pairs of positive and negative numbers have a product of —8. 
(-1)(8) G aA (4) 

The sum of only one of these pairs is —7. 

(-1)+8=7 1+ (-8) =—-7 (-2)+4=2 24(-4)=-2 
The constant terms in the binomial are 1 and —8. So, 


x — 7x —8 = (x + 1)(x — 8) 


= Example H Factoring with Two Variables 


Factor each trinomial. 


x? + 5xy + 6y? 


SOLUTION In this trinomial, b and c have values of 5y and 6y”, respectively. 
Because both b and c are positive, b must be the sum of two positive terms 
that are factors of c. 


Six pairs of positive terms have a product of 6y”. 


2 2 2 2 
OTET WAO D OG) IB 2G) D) 
memeden ie Eliminate pairs of terms that contain y“ because their sums cannot yield a 
trinomial is written 2xy, term containing y. For example, (1y’)(6) has the sum (y* + 6). 
not 2yx, even though 2y . . . 
is the value of b in the Only the pair 2y and 3y has a sum of 5y, which is the value of b. So, 


trinomial x? + bx + c. 


x? + 5xy + 6y? = (x + 2y)(x + 3y) 
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Hint 


The terms of a trinomial 
are written in standard 
form when the terms 
contain descending 
powers of the variable. 


x? + Ixy — 3y’ 
SOLUTION 
In this trinomial, b is 2y and c is —3y’. 
Four pairs of positive and negative terms have a product of —3y’. 
(-1)(3y*) OCA Cy) (Ly) (-3y) 
Only the pair — 1y and 3y has a sum of 2y, which is the value of b. So, 
x? + 2xy — 3y? = (x — y)(x + 3y) 


Example Rearranging Terms before Factoring 


Factor the trinomial. 
—21 — 4x + x’ 
SOLUTION 


Write the trinomial in the standard form as x? — 4x — 21, where b is —4 
and cis —21. 


Four pairs of numbers have a product of —21. 
M2) (CD) GX-  (=3)(7) 
Only the pair 3 and —7 has a sum of —4. So, 
x? — 4x — 21 = (x + 3)(x —7) 


Example [5] Evaluating Trinomials 


Evaluate x? + 5x — 14 and its factors for x = 3. 

SOLUTION 

In this trinomial, b is 5 and c is —14. 

The number pair —2 and 7 has a sum of 5 and a product of —14. 
So, x? + 5x — 14 = (x — 2)(x + 7) 


Now evaluate x? + 5x — 14 and (x — 2)(x + 7) for x = 3. 


Trinomial Factors 
xX + 5x — 14 (x — 2)(x + 7) 
= (3)? + 5(3) — 14 = (3 — 2)3 +7) 
=9+15-14 = (1)(10) 
= 10 = 10 


The results are the same. The trinomial is equal to the product of its 
binomial factors. 
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Lesson Practice ta 


Factor each trinomial. 


a. xX? +3x+2 b. x? — 10x + 16 
(Ex 1) (Ex 1) 

c. x? +4x— 12 d. x? — 5x — 36 
(Ex 2) (Ex 2) 

e. x? + Oxy + 20y? f. x? — xy — 127° 
(Ex 3) (Ex 3) 

o5 12x + 20 + x? pi 7x + x° — 44 

A Evaluate x* + x — 6 and its aon ea =d 
(Ex 5) 


Practice Distributed and Integrated 


3 Solve the inequality x + 2 + 3 > 6. Then graph and check the solution. 


Find the probability of the following events. 


3 choosing a vowel or a consonant from the alphabet 


3 rolling a sum that is a multiple of 4 or a set of doubles with two number cubes 


Factor. 

“4. x? + 11x + 24 E k? — 3k — 40 
“6, m° + 9m + 20 *7. x? + 33 + 14x 
(72) (72) 


*8. Error Analysis Two students are factoring the following trinomial. Which student is 
correct? Explain the error. 


x? — 5x —6 
Student A Student B 
(—6)(1) = —6 (—6)(—1) = —6 
(-6)+1=-5 (-6) - (-1) =-5 
x? — 5x — 6 = (x + 1)(x — 6) x? — 5x — 6 = (x — 1)(x — 6) 


*9. zo (Baking ) The area of the sheet-cake pans at a bakery are described by the trinomial 
* + 15x + 54. What are the dimensions of a pan if x = 11? 


“10. Analyze How many possible pairs of number factors does c have in the following 
” trinomial? 


x?’ + bx + 36 
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“I, Model These tiles represent the trinomial x* + x — 6. 


What does each of the shaded rectangles represent? 


12. a scatter plot from the data in x| 5 1101151201 251 30 
mete y | 11] 13] 16] 20] 21 | 25 


13. Error Analysis Two students are describing a trend line for a scatter plot but have 
7” different definitions. Which student is correct? Explain the error. 


Student A Student B 
A trend line is a line on A trend line is a line on 
a scatter plot that goes a scatter plot that models 
through two data points the slope of the data 
and indicates a trend in points and indicates 
the data. a trend in the data. 


14. Geometry Ten groups of students were given different circular objects. They 
’ measured the circumference and the diameter of the object. The table shows the 
results for each group. 


Ti 4 13.75) 8 |o25}55|/ 5 | 7/115] 3 | 9 
(in.) 
a aaa ail 12 | 25 | 19 | 16 | 16 | 21 | 4.5 | 9.5 | 28 


a. Make a scatter plot of the data and draw a trend line. 

b. Write an equation that models the data. 

c. How does your equation compare to the formula for the circumference of a 
circle, C = zd? 


15. Multi-Step Use the scatter plot. 


( a. Use the trend line to estimate the corresponding y-value for an x-value 
of 18. 


b. Use the trend line to estimate the x-value for a y-value of 50. 


AN 16. Write Can a perfect square have a negative square root? Explain. 
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V7. (Air Traffic Control) (Air Traffic Control) An airplane approaching from the north i is flying along a flight 
’ path of y = 6x + 2. The airport runway lies on the path 5 y= = 3x + 1. Will the 
airplane be able to land on the runway if it contiunes on its current path? Explain. 


4) 18. Coordinate Geometry The triangle shown at right is formed by the 
” intersection of three lines. The lines can be paired to form three separate 
systems of two equations. Classify these systems. 


19. Determine if the lines described are parallel or perpendicular. 


Line 1 passes through the points (—6, 3) and (6, 1). 


Line 2 passes through the points (—6, —2) and (6, —4). 


20. Model Make a table that relates the length and width of a rectangle with a constant 
“ area of 100 square feet. 


*21. Multi-Step Yoon has a number of dimes and quarters she wants to put into rolls. 
She has 124 coins in all that add up to $20.50. If a roll of quarters is equal to 
ten dollars, how many extra quarters does she have that will not fill up a roll? 
22. Find the LCM of (5x — 9) and (3x + 8). 


(57) 


23. Multiple Choice Simplify 20V7 = 127 + 2V7. 
C% A 10V7 B 18V7 C 34V7 D127 


24. (Hobbies) Enrique recorded his personal best times in minutes for Personal Best Times 
62 , i h i 
completing different levels of a computer game in the stem-and-leaf for Completing Levels 


bogs : : : of Computer Game 
plot shown. What is his median time for completing a level? ‘ 
Stem | Leaves 


25. Multi-Step The sum of two numbers is 36. Their difference is 8. Find 
C” each of the numbers. What is their product? 


0 
1 
2 
3 
4 


26. Write an equation for a direct variation that includes the point 
=e (13, 13) 


27. (Physics ) The distance an object travels in a certain amount of time is directly 
proportional to its rate of travel. An object travels 105 meters at a rate of 
3 meters per second. How far will an object travel if it travels at 5 meters per 
second for the same amount of time? 


28. Solve 2 < —4a. 29. Solve = < =p 


(70) (70) 3 Or 


30. Donna and James have to pay 20% of the cost of a house as a down 

K payment. They have $35,000 saved for the down payment. Write and solve an 
equation to determine the range for the sale price of a house they can make a 
down payment on. 
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1. Vocabulary A(n) is a mathematical statement comparing 
quantities that are not equal. 


Solve. 

2.x+7<0 3.x -—3>-5 
(66) (66) 

4.—x>5 5, => <3 
(70) (70) 4 


New Concepts 


Reading Math 


Read -3 <x < 5as”xis 
greater than or equal to 
—3 and less than or equal 
to 5; or as “x is between 
—3 and 5, inclusive.” 


Math Language 


The phrase “less than” 
and “is less than” are 
often confused. For 
example, “six less than x” 
is translates to x — 6 
while “six is less than x” 
translates to 6 < x. 


r= 
cS Online Connection 


www.SaxonMathResources.com 


Sometimes inequalities are described using two inequalities instead of just 
one. In these instances, a compound inequality is written to represent the 
situation. A compound inequality is two inequalities combined with the word 
AND or OR. A conjunction is a compound inequality that uses the word 
AND. 


The statement x > —3 AND x < 5 is a conjunction. Because the word 
“AND” connects the two inequalities, the conjunction can also be written 
—3<x<5. 

The graph of a conjunction is the intersection of the graphs of the two 
inequalities. That is, it includes all points common to both inequalities. 
For example, consider the graph of x > —3 AND x < 5. 


e— 23 
— i x<5 
ttt -8 <x <5 
—4 -2 0 2 4 6 


eS 
Common Points 


Example 1 | Writing and Graphing Conjunctions 


Write and graph a compound inequality to represent the statement. 


all real numbers that are greater than 1 and less than 4 
SOLUTION 
x>1ANDx<4orl<x<4 


0 2 4 6 
The winds of a hurricane range from 75 miles per hour to 200 miles 


per hour. 
SOLUTION 
x = 75 AND x < 200 or 75 < x < 200 


O 50 100 150 200 250 
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Reading Math 


< means is less than. 
> means is greater than 
and is more than. 


< means is less than or 
equal to, is at most, is no 
more than. 


> means is greater than 
or equal to, is at least, is 
no less than. 


< and > are used with 
the word inclusive while 
< and > are used with 
the word between. 


Math Reasoning 


Justify Why is there 

no solution for the 
conjunction x < —2 AND 
x>3? 
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Any number that satisfies both inequalities is a solution of a conjunction. A 
conjunction can be solved as two inequalities connected with AND or as an 
inequality with three parts, such as 8 > x > 3. 


= Example By Solving Conjunctions 


A cellular phone contract includes a monthly usage fee of $10 plus an 
additional $0.10 per minute of talk time. Suppose that the monthly cell 
phone bill is between $30 and $40. Write a compound inequality that 
describes the situation. Solve the inequality to find the number of minutes 
that can be used to keep the monthly bill within the desired amounts. 


SOLUTION 


Write and solve the conjunction as two separate inequalities connected 
with AND. 


Method 1: 
30 < 10 + 0.10x AND 10 + 0.10x < 40 
20 <0.10x | 0.10x < 30 
200 < x AND x < 300 


The solution is 200 < x < 300. Between 200 and 300 minutes, inclusive, can 
be used monthly. 


Method 2: 
Write and solve the conjunction as 30 < 10 + 0.10x < 40. 


30 < 10 + 0.10x < 40 
20 < 0.10x < 30 Subtract 10 from each part of the inequality. 
200 < x < 300 Divide each part of the inequality by 0.10. 


The solution is 200 < x < 300. Between 200 and 300 minutes, inclusive, can 
be used monthly. 


A disjunction is a compound inequality that uses the word OR. Disjunctions 
must be written as two separate inequalities connected with the word OR. A 
solution to these inequalities is any number that makes either inequality true. 


= Example EJ Writing and Graphing Disjunctions 


Write and graph a compound inequality to represent the statement. 


all real numbers greater than 9 or less than 3 
SOLUTION 


x< 3 OR x > 9 == 
0 2 4 6 8 10 


all real numbers no more than 7 and no less than 11 
SOLUTION 


x<7OR xz 11 <e 
4 6 8 10 12 14 


| Hint 


Remember that dividing 
by a negative number in 
an inequality reverses the 
order of the inequality. 


Math Reasoning 


Justify Why is “all real 
numbers’ the solution of 
the disjunction x > —2 
OR x < 3? 


= Example EJ Solving Disjunctions 


Solve the disjunction x — 3 < —5 OR —2x < —6. 


SOLUTION 
Solve the two inequalities separately. 
x-3<-5 OR —2x < —6 
x < -2 OR x>3 


The solution is x < —2 OR x > 3. 


= Example Fy Writing a Compound Inequality from a Graph 


Write a compound inequality that describes each graph. 


ee ett 
G2 3"5 > ss 


SOLUTION 
The compound inequality is —1 < x < 5 or x > -1 AND x < 5. 


<e 
gee aren am: 


SOLUTION 


The compound inequality is x < —2 OR x = 4. 


Lesson Practice 


Write and graph a compound inequality to represent the statement. 
a. all real numbers that are greater than 5 and less than 10 
b. a recommended cooking time for lasagna from 16 minutes to 20 minutes 
m c, A cellular phone company has a policy that charges a monthly fee of 
$20 plus $0.05 per minute of usage or text message. The monthly cell 
phone bill must be between $40 and $50. Write a compound inequality 
that describes the situation. Solve the inequality to find the number of 
minutes that can be used to keep the monthly bill within the desired 
amounts. 
Write and graph a compound inequality to represent the statement. 
d. all real numbers greater than 6 or less than 1 


e. all real numbers greater than or equal to 5 or less than or equal to 0 
: f. Solve the disjunction 5x > —5 OR 6x < —18. 


Write a compound inequality that describes each graph. 
(Ex 5) 


———— 
-2 0 2 4 6 8 
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Practice Distributed and Integrated 


Determine if the systems of equations are consistent and independent, consistent and 
dependent, or inconsistent. 


1 = = æ 
ay = y=3 2 y= Ix=3 
x+y=5 2y — 10x = 8 


Solve the inequalities. 
3.x+2-3<6 4.72+52155 
(66) (66) 
*§, —15 < 2x + 7 < —9 “6. x—-324O0ORxX+2<—5 


(73) 

“T; Graph the compound inequality —4 < x < 5. 

“8. Write a compound inequality that represents all real numbers that are no more 
than 1 or no less than 6. 


2 Multiple Choice Which inequality describes the graph? 


=4 =2 0 2 4 6 
Ax<-—-lORx>3 Bx>-l1ORx<3 


Cx<-lI1ANDx>3 Dx>-1ANDx <3 


“10. A human being cannot hear sound that is below 0 decibels and has a pain 
threshold of 120 decibels, Write a compound inequality that describes the decibel 
levels that human beings cannot hear or are too painful to hear. 


NCI. Write Explain the difference between the use of the words AND and OR ina 
compound inequality. 
12. Factor x? — 12x + 32. 13. Add x/xy + xx/xy. 

G14. Geometry A rectangle is described by the trinomial x? + 12x + 27. What are the 
dimensions of the rectangle? 


15. Multi-Step Factor the polynomial 8x + x? — 4 — 5x. 


16. Multiple Choice In which of the trinomials are the binomial factors equal? 
A (x?+7x-8) B (x?+6x+9) C (x?+9x+8) D (x? +7x+ 12) 


e Use the scatter plot and the trend line to write an equation of the line. 


484 Saxon Algebra 1 


18. Error Analysis Two students are analyzing the data in the table and 
7” have drawn different conclusions. Which student is correct? Explain the error. 


x | 4 1 3 6 2 5 
y |12| 2 9 |21] 7 | 15 
Student A Student B 


There is no correlation 
among the data because 


there is no constant increase 


or decrease in the data. 


(71) 


There is a positive correlation 
among the data because 

both sets of data values 
increase. 


19. The table shows atomic numbers and atomic mass for the first 
10 elements of the periodic table of the elements. Make a scatter plot using the 
data values. 


Atomic 


H He Li Be B C N O F Ne 
Symbol 
Atomic 
N 1 2 3 4 5 6 7 8 9 10 
Atomit 1.01 | 4.003 | 6.94 | 9.01 | 10.81 | 12.01 | 14.01 |15.999|18.998| 20.18 
Weight 


20. Which inequality is the solution of —-5 < 36? 
A n< —432 


B n> —432 


Cn 


< 432 D n> 432 


21. Analyze Consider the equation and inequality below. What parts of the solution 
steps are similar? What parts are different? 


—2t=4 


(68) 


—2t>4 


22. Four different collectible cards are being offered inside a cereal box. The 
probabilities of choosing a box with a given card are as follows: Card #1 (1 in 4), 


Card #2 (1 in 10), Card #3 (1 in 20), and Card #4 (6 in 10). If a box is chosen at 
random, what is the probability of getting either Card #3 or Card #4? 


23. Probability In some games, a single regular solid with 20 sides, labeled from 1 to 20, 


(68) 


2 or a multiple of 3 with a 20-sided solid? 


is used instead of a dot cube. What is the probability of rolling either a multiple of 


24. Multi-Step Draw a coordinate grid, and number it from —6 to +6 along the x- and 


(65) 


y-axis. Will a line that passes through the points (—5, 1) and (—2, 4) be 


perpendicular to the line that passes through the points (—2, 2) and (2, —2)? 
a. Model Line | passes through the points (—5, 1) and (—2, 4) and Line 2 
passes through the points (—2, 2) and (2, —2). Graph the lines. 


b. Write an equation for both lines. 


c. Justify Are the lines perpendicular? Explain. 
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25. Multi-Step There is an inverse square relationship between the electrostatic force 


between two charged objects and the distance between the two objects, meaning 
that F = £. If two objects are 10 centimeters apart and have an attractive force 
of 0.512 fewtons how far apart are the two objects when they have an attractive 
force of 0.0142 newtons? Round to the nearest centimeter. 


*26. (Jewelry Appraisal) (Jewelry Appraisal) Maria has a white gold ring with a mass of 10.3 grams and a 


volume of 0.7 cubic centimeters. White gold is made of nickel and gold. Nickel’s 
mass is 9 grams per cubic centimeter and gold’s mass is 19 grams per cubic 
centimeter. What is the volume of each metal in the ring? 


27. Multi-Step Jack is building a rectangular barn. Write an expression for the area of 


’ the region. Then find the area. 


 — 3) 


(x + 3) 


28. Find the product of (x + 2)(x? + 2x + 2) using the Distributive Property. 


29. Find the LCM of (24r — 6d) and (20r — 5d). 


30. (Books) Every 14bn books donated to the library are nonfiction. Every 38b°n books 
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donated are new. How many books have been donated when a new, nonfiction 
book is donated? 
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LESSON Solving Absolute-Value Equations 


1. Vocabulary The—— —— ofa number n is the distance from n to 0 on 
a number line. 


Solve. 

= Bp aa 
a as’ io 3 
4.3m — 7m = 8m — 6 5. -—m—6m+4=—2m—5 
(28) (28) 


New Concepts The absolute value of a number n is the distance from n to 0 on a number line. 


|-5|=5 [7|=7 

Math Reasoning r 5 units se 7 units 

Verify Use the definition 

of absolute value to -8 -6 -4 -2 0 2 4 6 8 


verity that the absolute An equation that has one or more absolute-value expressions is called an 
value of a number is 


never negative. absolute-value equation. There are two numeric values for x that have an 
absolute value of 5. 


If |x| = 5, then x = 5 or x = —5. 
|-5|=5 |5|=5 
5 units 5 units 
-8 -6 -4 -2 0 2 4 6 8 
solution set: {5, —5} 


In the equation |x + 2| = 6, |x + 2| represents a distance of 6 units from 
the origin. The two numeric values for (x + 2) that have an absolute value of 


6 are 6 and —6. 
If |x + 2| = 6, then (x + 2) = 6 or (x + 2) = —6. 
x=-8 
units J x=4 
+2 units 
-8 -6 -4 -2 (0) 2 4 6 8 

6 units 6 units 

` 2|=6 2|=6 

cS Online Connection eee) ee 

www.SaxonMathResources.com solution set: {4, —8} 
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Solving Absolute-Value Equations 


Solve. 


@) |x| =7 


e SOLUTION Using the definition of absolute value, x is a number that is 


7 units from 0. So, |x| = 7 means that x = 7 or that x = —7. 
When rewriting the 
absolute-value equation The solution is 17, —7}. 
as two equations, do not 
use the absolute-value Check 
symbols. 
Lei 7 |x|=7 
|7|47 |-7|47 
1=7 s TST ¥ 
|x + 3| = 16 
SOLUTION Write | x + 3| = 16 as two equations. 
Math Reasoning x+3=16 or x+3=-16 
Write Use the definition x=13 Subtract 3 from both sides. x=—19 
of absolute value to 
give the meaning of The solution is {13, —19}. 
|x+3|=16. 
Check 
|x + 3| = 16 |x + 3| = 16 
[13 + 3| 416 |—-19 + 3| = 16 
|16| = 16 | -16| = 16 
16=16 <y 16=16 Vo 


In some equations it is necessary to first isolate the absolute-value term. 


fm Example fy Isolating the Absolute Value 


Solve. 
5|x| = 20 
SOLUTION 
Slx] _ 20 
5 5 
|x| = 4. 
The equation |x| = 4 means that x = 4 or that x = —4. 


The solution set is {4, —4}. 


Check 

5| x| = 20 5|x| =20 

5|4| = 20 5|—4| = 20 
5.4220 5.4220 
20=20 Vo 20=20 <y 
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Math Reasoning 


Analyze Why does the 
absolute-value equation 
|x — 6| = 0 have only 
one solution? 


example EJ 


4| x — 2| = 80 


SOLUTION 


Isolate the absolute value. 


4|x-2|_ 80 
4 4 
|x —2|=20 


Division Property of Equality 


Write |x — 2| = 20 as two equations. 


x—2=20 


x=22 Add 2 to both sides. 


The solution is {22, —18}. 


Check 
A] x — 2| = 80 
4| 22 — 2| = 80 
4] 20| = 80 
4-20 È 80 
80 = 80 


Solve. 


(a.) |x-6|-2=- 


SOLUTION 


Simplify. 
or x— 2 = —20 
4| x — 2| =80 
4|—18 — 2| + 80 
4| —20| = 80 
4-20=80 
80 = 80 


Solving Special Cases 


Isolate the absolute value. 


|x -—6|-2=-2 
|x —6|=0 


Add 2 to both sides. 


x=-18 


The absolute-value equation can be written as one equation: (x — 6) = 0. 


x—6=0 


x=6 


The equation has only one solution. The solution is {6}. 


|x +4|=-8 


SOLUTION 


The expression |x + 4| is equal to a negative value. Absolute value is a 
distance from 0, so it cannot be equal to a negative number. There is no 


solution. The solution is written as {} or Ø, meaning that the solution set 


is empty. 
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= Example EJ Application: Technology 


The thermostat in a classroom is set at 21°C. The thermostat will turn on 
(or off) if the recorded temperature is +1.2°C of this setting. What are the 
maximum and minimum temperatures for this classroom? 


SOLUTION 


Understand The thermostat will turn on or off if the difference between the 
recorded temperature, x, and the set temperature, 21°C, is 1.2° or —1.2°. 
This difference (x — 21) can be thought of as the distance between the 
maximum (or minimum) temperature and the set temperature. 


Plan The distance between the thermostat setting and the maximum (or 
minimum) temperature can be expressed by | x — 21| = 1.2. 
Solve |x — 21|=1.2 
x— 2l = +1.2 or x— 21 = —1.2 
x= 222 x= 198 


The solution is {22.2, 19.8}. With the thermostat set at 21°C, the 
temperature in the room could rise to a maximum of 22.2°C or fall to a 
minimum of 19.8°C. 


Check 21°C + 1.2°C = 22.2°C 2PC=120= 98 C 


Lesson Practice 


Solve. 
(Est) j= m lq + 3|=6 Pe = 

d. 5|z — 3| = 20 e. |x— 5+3 =3 f. |x- 5| = —1 
(Ex 2) (Ex 3) (Ex 3) 


g. A strawberry grower ships berries to a processing plant 
E8 in 30-pound cases. The plant will not accept cases that differ from this 


weight by more than +0.4 pound. Write and solve an absolute-value 
equation to find the minimum and maximum weights that the processing 
plant will accept. 


Practice Distributed and Integrated 


Factor. 

1. x? + 12x — 28 2. 15x + 50 + x? 

(72) (72) 

3. 18 + x? + 11x *4, 3x — 18 + x? 

(72) (72) 
Solve. 

*5 |n| = 13 *6 Solve |x + 7| = 3. 
(74) (74) 
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T Find the common solution for the system of equations: —2y + 3x = 4. 
=ý F Sx = 2 
*8. The shelf in a cabinet is set into a notch at a height of 12 inches. So 
7% that the shelf can be adjusted to different heights, the cabinetmaker cuts notches 
at one-inch intervals above and below the shelf. Write and solve an absolute-value 
equation for the maximum and minimum heights of a shelf set two notches above 
or below the 12-inch height. 


DS “9. Write Why does the equation |x — 6| = 2x — 3 have no solution for x = —3? 


*10. Model Use a number line to diagram the solution of the absolute-value equation 
|x — 3| = 5. Then write the solution set to the absolute-value equation. 


D1. Measurement The diameter of a circular clamp is 10 centimeters. Its diameter can 

be changed by changing its circumference. 

a. If the circumference of the clamp is changed by + 5cm, write an equation to 
find the clamp’s minimum and maximum diameters. 


b. Solve the equation. 
12. Graph the compound inequality x > 5OR x < 0. 


13. Solve the inequality 6x < 12 OR 3x > 15. 


(73) 


“14, Error Analysis Two students are solving |z + 3| = 5. Which student is correct? Explain 


the error. 
Student A Student B 
|z+ 3] =5 |z+ 3] =5 
H +435 z+3=5 z+3=-5 
elsa 3 =2 Z— 53 z=—5—3 
z=2 z=—2 ao, z= -$ 
The solution set is {2, —2}. The solution set is {2, —8}. 


as. Geometry The third side of a triangle must be greater than the difference of the 
7 other two sides and less than the sum of the other two sides. Suppose that two 
sides of a triangle have lengths 6 inches and 11 inches. Write a compound inequality 
that describes the possible values for the third side of the triangle. 


16. Multi-Step Use the compound inequality 3x > 45 OR —2x > 24. 
a. Solve the compound inequality. 


b. Graph the solution. 


17. Factor the trinomial x? — 3x — 40. 


18. To beautify a city park, landscapers use two sets of plans to lay out 
K rectangular flower beds. One set of plans for the area is described by the trinomial 
x? + 9x + 20. The other set is described by the trinomial x? + 21x + 20. 

a. Determine the binomial factors of each set. 


b. Which set can be used to lay out longer, narrower beds? Explain. 
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19. 


20. 
(70 


21. 
(69) 


22. 


23. 
(67) 


24. 
(66) 


*25. 
(71) 


26. 


27. 
(64) 


r 


29. 


30. 
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Multiple Choice A ——————— isa graph made up of separate, disconnected points. 
l A discrete graph B continuous graph C trend graph D linear graph 


Determine if the inequality symbol in the expression —2¢ < 6 needs to be 


) 
reversed, and then solve. 


If a square measures V 144 inches on one side, what is the perimeter of the square? 


Determine the probability of rolling a sum of 9 or an odd number with two 
number cubes. 


Multi-Step The library charges a late fee based on the number of days a book is 
overdue. The equation for the fee is y = $0.25d + $0.05. 
a. What is the fee for a book that is 10 days overdue? 


b. Thirty days is the maximum number of days for which the library charges. 
What is the maximum amount the library charges? 


c. Classify the system of equations for the library fee and y = $7.55. 


Justify If a, b, x, and y are all greater than 0 and x > a and y < b, how does 
= compare to a Justify your answer. 


Predict Use the trend line to predict the corresponding y-value for an x-value of 40. 


x 


Justify True or False: The lines represented by y = 7 — 2 and 4y = x + 8 are 
’ parallel. Explain. 


(Construction) To build Ariane’s house will take a constant number of individual 
work days. If a construction crew of 15 people can build the house in 20 days, how 
many people does it take to finish the house in 5 days? 


Multi-Step A container has a square base. The area is 800 cm’. The size of a book is 
l 25 em by 30 cm. Can the book lie flat on the base of the container? 
a. Find the side length of the container. 


b. Compare the side length with the dimensions of the book. 


c. Use the comparison to determine if the book will fit. 


Solve the system by substitution: 3x + y = 13. 
2x -—4y=4 


Sue purchases a rectangular billboard sign for her new business. The length can 
be represented by 6x? + 6x + 6 and the width is (x + 8). What is the area of Sue’s 
new billboard? 


Saxon Algebra 1 


As Vocabulary A isa polynomial with three terms. 
Factor. 
2.x + 3x — 10 3. xX? — x — 42 
(72) (72) 
Simplify. 
Z 2 
4 (4x + 5)(3x — 2) 3, (2x + 5) 


New Conce pts Recall that a pattern is used when factoring trinomials of the form x? + bx + c. 
A pair of numbers is found whose product is c and whose sum is b. When a 
trinomial takes the form ax? + bx + c, the pattern no longer works. When 
the leading coefficient a is not equal to 1 another pattern emerges. 


Factoring when b and c are Positive 


i 


Hint Factor completely. 

When cis positive, the 2x +7x+5 

second term in both 

binomials will have the SOLUTION 

same sign (negative or . . . 

positive) depending on Since 2x° is the product of (2x) and (x), write (2x Nes ). 
the sign of b. 


The third term of the trinomial, 5, is the product of the last terms in the 
binomials. List the pairs of numbers that result in a product of 5. 


(1)(5) (5)(1) (—1)(-5) (—5)(-1) 
Because the middle term, 7x, is positive, eliminate the pairs of negative 
numbers. Check each of the other pairs to see which gives you 7x. 
(2x + 1)(x + 5) (2x + 5)(x + 1) 

KA KA 

1x 5x 

+10x +2x 
FIX TX 


So, 2x7 + 7x + 5 = (2x + 5)(x + 1). 


Check Use FOIL to “undo” the factoring. 


2 2 
Online Connection (2x + 5)(x + 1) = 2x°+2x+5x+5 
www.SaxonMathResources.com l = Ix? + Tx 4 5 WA 
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Caution 


After finding the pair that 
appears to work, check 
the other possibilities. If 
another answer is found, 
double-check your work. 
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Example | 2. Factoring when b is Negative and c is Positive 
Factor 6x? — 11x + 3 completely. 


SOLUTION 


The first term of the trinomial, 6x’, is the product of 
(6x)(x) or (3x)(2x). So, write (6x \(x ) and (3x JOX ). 


The third term of the trinomial, 3, is the product of the last terms in the 
binomials. List the pairs of factors that result in a product of 3. Because b 
is negative, both factors will be negative. 


(—1)(-3) (—3)(-1) 


Check each of the pairs to see which results in the middle term, — 11x. 


Possibilities Middle Term 
(6x — 1)(x — 3) —19x 
(6x — 3)(x — 1) —9x 
(3x — 1)(2x — 3) —-llx vo 
(3x — 3)(2x — 1) —9x 


So, 6x? — 11x + 3 = (3x — 1)(2x — 3). 


= Example EJ Factoring when c is Negative 


Factor completely. 


Ax? + 4x — 3 


SOLUTION 


The first term of the trinomial, 4x’, is the product of (4x)(x) and (2x)(2x). 
So, write (4x )(x )and (2x )(2x ). 


The third term, —3, is the product of the last terms in the binomials. List 
the pairs of factors that result in the product —3. 


Q)(-3) (DG) BOC)  (=3)0) 


Check each of the pairs to see which results in the middle term, 4x. 


Possibilities Middle Term 
(4x + 1)(x — 3) —l1x 
(4x + 3)(x — 1) —Xx 
(4x — 1)(x + 3) 11x 
(4x — 3)(x + 1) xX 
(2x + 1)(2x — 3) —4x 
(2x + 3)(2x — 1) 4x vo 


So, 4x? + 4x — 3 = (2x + 3)(2x — 1). 


Hint 


With a negative last 
term, if the middle term 
has the wrong sign, 
reverse the sign in both 
binomials. 


Hint 


If there are two variables 
in the trinomial, one 
variable should descend 
in power while the other 
ascends. 


3x? —llx—4 


SOLUTION 


Look at the first term of the trinomial. Since 3x? = (3x)(x), write 
(3x \(x ). 


The last term is —4. List the pairs of factors whose product is —4. 


CDA DEA (-2)2) C40 (CE1) 
Check each of the pairs to see which results in the middle term, —1 1x. 
Possibilities Middle Term 

(3x — 1)(x + 4) llx 

(3x — 4)(x + 1) =x 

(3x + 1)(x— 4) —l1x 

(3x + 4)(x — 1) X 

(3x — 2)(x + 2) 4x 

(3x + 2)(x — 2) —4x 


So, 3x — 11x — 4 = (3x + 1)(x — 4) 


= Example EJ Factoring with Two Variables 


Factor 2x? — 11xy + 5y* completely. 
SOLUTION 
Since 2x? = (2x)(x), write (2x X(x  ). 


The last term, 5y’, is the product of (—5y) and (—y). Both factors are 


negative because the second term is negative. 


Check the factors to see which order results in —11 xy. 


(2x — 5y)(x — y) 


Add the product of the outer and inner terms to see if the sum is —11xy. 


(2x)(—y) + (—Sy)(x) 

= —2xy — 5xy 

= —7xy 

Now check the middle term of (2x — y)(x — 5y). 


(2x)(—Sy) + (—y)(x) 
= —10xy — xy 
=-llxy Vv 


So, 2x? — 11xy + 5y? = (2x — y)(x — 5y). 
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Math Reasoning 
Analyze Why are the 


terms rearranged before 
factoring? 
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= Example Fy Rearranging Before Factoring 


Factor completely. 


—17x + 5 + 12x 


SOLUTION 


Before factoring, rearrange the terms so that they are in descending order 
according to the exponent. 


12x? — 17x + 5 
The first term, 12x’, can be factored as (12x)(x), (6x)(2x), and (4x) (3x). 
The last term, 5, can be factored as (—5)(—1) and (—1)(—S). 


Check each pair to see which results in the middle term, —17x. 


Possibilities Middle Term 
(12x — 5)(x — 1) —l7x vo 
(12x — 1)(x — 5) —61x 
(6x — 5)(2x — 1) —16x 
(6x — 1)(2x — 5) —32x 
(4x — 5)(3x — 1) —19x 
(4x — 1)(3x — 5) —23x 


So, 12x? — 17x + 5 = (12x — 5) (x — 1). 


—2 — 7x + 4x? 


SOLUTION 
Rearrange the terms in the expression to 4x? — 7x — 2. 
The first term, 4x, can be factored as (4x)(x) and (2x) (2x). 


The last term, —2, can be factored as (—2)(1), (—1)(2), (2)(—1), 
and (1)(—2). 


Check each pair to see which results in the middle term, —7x. 


Possibilities Middle Term 
(4x — 2)(x + 1) 2x 
(4x — 1)(x + 2) 7x 
(4x + 2)(x — 1) —2x 
(4x + 1)(x — 2) -7x vo 
(2x — 2)(2x + 1) —2x 
(2x — 1)(2x + 2) 2x 
(2x + 2)(2x — 1) 2x 
(2x + 1)(2x — 2) —2x 


So, 4x2 — 7x — 2 = (4x + 1)(x —2). 


Lesson Practice 


Factor completely. 


a. 9x? + 38x +8 
(Ex 1) 


b. 10x? — 23x + 12 
(Ex 2) 


c. 3x + 5x =—2 
(Ex 3) 
d. 6x? — 5x — 4 
(Ex 3) 
2 2 
M 6x° + llxy + 4y 
f. —13x + 14 +3 


(Ex 5) 


Practice Distributed and Integrated 


Factor completely. 


*1. Ox + 13% 46 *2, 3x? — 14x —5 
(75) (75) 
*3. 18 — 15x + 2x +A. —15 + 7x + 2x? 
(75) (75) 

Simplify. 


5 22cV de — 9V de & 8V7 —4V11 — 3V7 + 7V11 


XQ “T Write Explain why b in ax? + bx + c is not the sum of the factors of c. 
“8. Justify Show that 7x° — 12x + 10 is prime (cannot be factored). 


*9, Multiple Choice Evaluate 2x? — 10x + 14 if x = —2. 
CE B 10 C42 D 50 


io For a situation that represents a direct variation, what does the graph of that situation 
"look like? 


11. Solve |z| = 5. 
(74) 


12. Geometry Sliding-glass tubes form a square with a perimeter of 36 inches. 
Both the length and width of the square can be changed by +1.5 inches. 
a. Write an absolute-value equation to find the greatest and least perimeter of 
the square. 


b. What are the greatest and least perimeters? 
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*13. Multi-Step Given the equation |x + 2| + 6 = 17, answer the questions below. 
a. Isolate the absolute value expression. 


b. Use the definition of absolute value to rewrite the absolute-value equation as 
two equations. 


c. What is the solution set? 


*14, (Physics ) A steel bar at a temperature of 300°C has the length L. If the temperature 
ee of the bar is raised or lowered 100°C, its length will increase or decrease by 0.12%, 
respectively. Write an absolute-value equation for the maximum and minimum 
lengths of the bar when it is heated to 400°C or cooled to 200°C. 


15, Solve the compound inequality —14 < —3x + 10 < —5. 


16. Error Analysis Two students graph the compound inequality —2 < x < 1 as shown. 
Which student is correct? Explain the error. 


Student A Student B 
et t+ ++ Ss ann ZA Za 
A p @ @ A a = o 2 4 


17. (Temperature ) The predicted high temperature for the day is 88°F and the predicted 
’ low temperature for the day is 65°F. Write a compound inequality that shows the 
range of temperatures predicted for the day. 


18. Multiple Choice Which binomial is a factor of x? + 5x — 6? 
A x+1 B x+2 C x+3 D x+6 


19. Verify Show that 2 is a solution of the compound inequality x < 3 OR x > 6. 


20. Use the scatter plot and the trend line to write an equation of the line. 


21. Measurement Tyrone bought 24 quarts of juice for a party. He plans to serve the 
: juice in <-quart cups. How many servings can he plan to make with the juice he 
has available? 


22. (Fitness ) To make the swim team, Maria needs to swim 10 laps in under 8 minutes. 
Write and solve an inequality to find the maximum average time per lap she could 
swim to still make the team. 


23. Suppose Carrie walks home from school at a rate of 4 miles per hour. Write an 
ve equation that relates Carrie’s time to the distance traveled home. Is this a direct or 


indirect variation? What represents the constant of variation? 
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24. 
(68 


25. 


(67) 


26. 


(67) 


(66) 


28. 
(62) 


29. 
(60) 


30. 
(59) 


Find the probability of choosing an odd number card from a pack of cards 
numbered | through 9 or the number 1. 


A company designs web sites and charges a fee of y = $250 + $50w. 
The charge includes a base fee of $250, plus a weekly fee based on the number 


of weeks the client requires full support. If the equation y = 800 represents the 
amount a company pays, for how many weeks do they receive full support? 


Analyze The equation y = 4 describes a horizontal line with zero slope. The 
equation x = 4 describes a vertical line with infinite slope. Classify the system 
formed by these two equations. 


7. Multi-Step Charlene is shopping for used DVDs. She buys some DVDs from Bin A 


that cost $7 each and some from Bin B that cost $5 each. Charlene has $45. 
a. Write an inequality representing the situation. (Hint: You must use two 
different variables to represent DVDs from each bin.) 


b. Can Charlene buy 4 DVDs from Bin A and 4 from Bin B? 

c. Charlene decides to buy 3 DVDs from Bin A. How many can she choose 
from Bin B? 

Multi-Step The amounts of measurable rain (in inches) per day recorded 


for Seattle in July 2007 are listed below. 


0.06, 0.04, 0.01, 0.28, 0.01, 0.15, 0.21, 0.38, 0.30, 0.10 
a. Create a histogram of the data. 


b. Is this the best representation of the data for the entire 
month? Why or why not? 


Find the product: (4y — 4)(4y + 4). 
Solve the system of equations by substitution. 


5x +3y=1 
8x +4y=4 
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| Warm Up d Vocabulary A isan expression that contains a radical. 


Simplify. 

2. 50,000 3s y 108 

4 2V8 — 3V32 5 2V18 + 4V300 — v72 
New Concepts Product Property of Radicals 

The square root of a product equals the product of the square roots 

Math Reasoning of the factors. 
Generalize Why must Vab = Va . Vb where a> Q0andb >Q. 
a and b be greater than 
eN a This means, for example, that \/(8)(2) is the same as V8 + V2. 


Simplifying Radical Expressions 


Simplify. All variables represent non-negative real numbers. 
VBv2 
SOLUTION 
V8V2 = V16 Use the Product Property of Radicals. 
=4 Simplify. 
6V2 + 4V3 
SOLUTION 
6° 4V2-3 Use the Product Property of Radicals. 
= 24V 6 Simplify. 
(6v3) 
SOLUTION 
(6v3) 
= (6) (V3 y Power of a Product Property 
= 36/9 Square each factor. 
cS Online Connection ie Simplify. 
www.SaxonMathResources.com = 108 Multiply. 
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Caution 


A number outside the 
radical and the radicand 
cannot be multiplied. 


2-V3#V6 
2+ V3 =2v3 


26x + V4x 
SOLUTION 

2V6x + V4x 

= 2V24x2 Multiply. 


= 4/6 Simplify. 


Applying the Distributive Property 
Simplify. 
V2(3 + V6) 
SOLUTION 
V2(3 + V6) 
= 3V2 + V12 Use the Distributive Property. 
=3V2 +2V3 Simplify. 


valvé - v3) 
SOLUTION 
VIVE - v9) 


=vV12-—v18 Use the Distributive Property. 


=2/3—3V2 Simplify. 
= Example Ey Multiplying Binomials with Radicals 


Simplify. 
(4 + V9)(2 - v6) 


SOLUTION 
(4 + v9)(2 - v6) 


= 8 — 4V6 + 2V9 — V54 Use the Distributive Property or FOIL. 


=8 — 4V6 +6 — 3V6 Simplify the radicals. 

=14— 7V6 Simplify by combining like terms. 

(6 - v3)’ 

SOLUTION 

(6 - v3) 

= 36 — 12V3 + V9 Use the square of a binomial pattern. 

= 39 — 12V3 Simplify the radical and combine like terms. 


Lesson 76 501 


= Example EJ Application: Carpeting 


Chavez wants to find the area of a rectangular throw rug. The rug has a 
side length of 8 + V5 feet and a width of 2 + V2 feet. What is the area of 
the rug? 


SOLUTION 
A=lw 
= (8 + V5)(2 + v2) 
= 16+ 8V2 + 2V5 + V10 
| The area of the rug is (16 + 8V2 + 2/5 + VIO) square feet. 


Lesson Practice —— 


Simplify. All variables represent non-negative real numbers. 


a. V5V3 


Caution d. 3V 3x » V2x 


(Ex1) 


(4-7) 416+ V49 e. V7(2 + V4) 


(Ex 


Remember to either use f V5(V4 — V3) 


the square of a binomial (Ex 2) 


pattern, the Distributive g. (5 + V9)\(4 — V6) 


Property, or the FOIL (Ex 5 2 
method when squaring a h. (4 — v7) 


k i (Ex 3) 
binomial; „$ The square dance floor at the local community building is being 
ia replaced. The floor’s side length is 32 + v 13 feet. What is the area of 


the dance floor? 


Practice Distributed and Integrated 


Solve 
5 _ 
Ags 7% 2. |x+4[=5 
Factor. 
3. 12x? — 25x +7 4. xX + 10x — 39 
(75) (72) 
5. 5277+2z—-—7 6. 3x? + 25x — 18 
(75) (75) 
Simplify. 
*7, 4V3 - 6V6 < 3V3 < 2V2 8. —17V7s — 4V7s 
3 
*9, (4V5) *10. 3V2 -4V12 — 654 11. 4> 
(76) (76) 1) V 60 
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12. Use mental math to find the product of 17 + 23. 


*13. The City Works Department wants to build a new fence around 8 — V4 feet 
79 the town’s park. Write an expression for the area of the figure at right. Find 


the area. 8 — VZ feet 


*14. Justify Explain how to find the product of V2 (V3 — V8). 


(76) 


N15. Write Find two radical expressions that when multiplied together equal a 
K perfect square. 


*16. Multiple Choice Which expression is not equivalent to V 48? 


CH A ae 16 B 16/3 C VÆ.3 D 4⁄3 


17 


J (Vacation ) The cost of a vacation, in dollars, is represented by the expression 


46x? — 9x + 95, where x is the number of nights. What is the cost of a 3-night 
vacation? 


18, Error Analysis Two students factor 5x? — 6x — 8. Which student is correct? Explain 
the error. 


Student A Student B 
(5x + 4)(x — 2) (Sx — 4)(x + 2) 


+19. Geometry The sum of the squares of the two legs of a right triangle is 
” 16x? — 40x + 25. Factor the expression, and then take the square root to find the 
expression that represents the length of the hypotenuse. 


20. Multi-Step The area of a rectangular ottoman is represented by 2x? + 3x — 27 
(a square inches. 
a. Evaluate the expression for x = 12. 


b. Factor the expression completely. 


21. Error Analysis Two students are solving |3x| = 6. Which student is correct? Explain 
the error. 
Student A Student B 
|3x| = 6 [3x] = 
I= 16 3x = —6 sae = C 3x = —6 
3x —-3 =6—3 3x —3 = —6 -3 3x6 3% O 
HB x=-9 20 J a 3 
The solution set of |3x| = 6 is {6, —6}. x=2 x =—2 


The solution set of |3x| = 6 is {2, —2}. 


*22. (Household Security )A window guard is designed to be placed directly into windows 
that are 27 inches wide. The guard can be compressed or expanded with a tension 
spring to fit windows that are three inches narrower or wider than the standard 
width. Write and solve an absolute-value equation for the maximum and minimum 
width of windows in which the guard is designed to fit. 
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23. Multiple Choice Which inequality describes the graph? 
a O a a L E G 
-6 -4 -2 0 2 4 6 
A -3<x<l B —3<x<1l C -3<x<l D —3<x<1 
24. Analyze What are the solutions to the compound inequality x > 3 OR x < 5? Explain 
oe your answer. 
*25. The heat index displays apparent air temperatures in relation to the 
” actual air temperature. The table shows the apparent air temperature for different 
humidity levels given that the actual air temperature is 85°. 


Humidity Level (percent) | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 


Apparent Air 
Temperature (°F) 


80 | 82 | 84 | 86 | 88 | 90 | 93 | 97 | 102 | 108 


a. Use the data to make a scatter plot. 
b. Do the data values show a positive correlation, a negative correlation, or 
no correlation? 


iTi 26. Data Analysis Use the values from the table to draw a scatter plot. 


x De | a A Se 
W 6 | 11 | 19 | 24 | 28 | 34 


27. Analyze A book has 12 chapters about flying birds, 5 chapters about flying 

G insects, 4 chapters about land insects, and 4 chapters about land mammals. If 
the probability of picking a chapter about certain types of animals is £. what 
type of animal is the chapter about? 


28. Multi-Step A new exercise facility recently opened up. Its initial promotional rate 
(67) : 
for new members, represented by y = $20 + $6x, includes a monthly fee plus an 
additional amount for x services. 
a. How many services do new members receive before paying the same amount as 
a regular fee of $32? 


b. Write an equation describing the regular rate for the facility. 
c. Classify the system of equations for the promotional and regular facility rates. 
29 In 1947, Mount Locke, Texas, had 23.5 inches of snow—its greatest yearly 


(snowfall. The greatest monthly snowfall recorded was 20.5 inches, which occurred 


in January, 1958. Since the record wasn’t broken in 1958, how many more inches of 
snow could Mount Locke, Texas, have had that year? 


30. Multi-Step The sum of Kaleigh and Dwayne’s ages is 30. Three times Kaleigh’s 
(63) : . i ‘ r : 
age minus twice Dwayne’s age equals 5. How old is César if he is five years 
younger than Kaleigh? 
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LESSON Solving Two-Step and Multi-Step Inequalities 


1. Vocabulary A(n) is a mathematical statement with two 
equivalent expressions. 


Solve and graph. 

22-153 4940145 
(66) 3 (66) 

4. ae <-3 5.—S5x > 10 
(70) 2 (70) 


New Concepts Two-step and multi-step inequalities require more than one inverse operation 
to isolate the variable. 


Solving Two-Step Inequalities 


Reading Math Solve each inequality and graph the solutions. 
< less than 8m — 12 < —36 

< less than or equal to 

> greater than SOLUTION 

> greater than or equal to 


8m — 12 < —36 
8m < —24 Add 12 to both sides. 
m< -—3 Divide both sides by 8. 


To graph the solutions, place a closed circle on —3 and shade the number 
line to the left of the closed circle. 


— eH 
=6 =4 =2 0 2 4 


(b.) 9 — 3m >21 


SOLUTION 
9— 3m >21 
—3m > 12 Subtract 9 from both sides. 
m< —4 Divide both sides by —3 and reverse the direction 


Math Reasoning of the inequality sign. 


Write Why is an inequality F P 
giaphedonendinber To graph the solutions, place an open circle on —4 and shade the number 


line? line to the left of the open circle. 


—_— e E E E E 
= =4 =2 0. 2. A 


Before using inverse operations to isolate the variable, simplify each side 
of an inequality. Simplify by using the order of operations, distributing, 
combining like terms, or multiplying by the LCM of the denominators. 
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Caution 


Use the inequality 
symbol to determine if 
the circle is open ora 
closed. 

< or >: closed circle 

< or >: open circle 


Math Reasoning 


Verify Show that the 
solution is the same 
if both sides of the 
inequality are divided 
by -6. 


Online Connection 
www.SaxonMathResources.com 
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= Example By Solving Multi-Step Inequalities 


Solve each inequality and graph the solutions. 


—8 + (—11) < 12 


SOLUTION 
—8 + (—11) < —7d — 12 
—19 < —7d — 12 Simplify the left side. 
—7 < —7d Add 12 to both sides. 
l>d Divide both sides by —7 and reverse the 


direction of the inequality sign. 
Place an open circle on 1. Shade the numbr line to the left of the circle. 


<e 
-4 -—2 0 2 4 


—6(4— x) >-12 


SOLUTION 
—6(4 — x) => —12? 
—24 + 6x > —144 Simplify both sides. 
6x > —120 Add 24 to both sides. 
x> —20 Divide by 6. 


Place a closed circle on —20. Shade the number line to the right of the circle. 


—30 —20 —10 0O 10 20 30 


3 1 T 
Orti“ 


SOLUTION 

3 1 7 

a + 2* 70 
300) 120) _ 120) 
-y lt -y < -e Multiply by the LCM, 20. 

15y +10 < 14 Simplify. 
15y <4 Subtract 10 from both sides. 
P< 4 Divide both sides by 15. 


Since 4 is a little less than + the distance between 0 and 1, estimate that 
distance on the number line. Place an open circle on 5. Then shade the 
number line to the left of the open circle. 


Caution 


Remember to change 
the direction of the 
inequality symbol when 
multiplying or dividing 
both sides by a negative 
number. 


Hint 


Explain the meaning of 
the solution after solving 
a real-world problem. 


= Example H Application: Loans 


A student borrows $55 from his parents. They agree to subtract $3 from the 
loan for each hour he works in the yard. To find the number of hours, x, he 
needs to work before he owes less than $30, solve the inequality 55 — 3x < 30. 


SOLUTION 
55 — 3x < 30 
—3x < —25 Subtract 55 from both sides. 
x> 2 Divide both sides by —3. 


x> 84 Simplify. 


He must work more than 8t hours. 


Lesson Practice 


Solve each inequality and graph the solutions. 
a. 4x +29 < 25 

(Ex 1) 

b. —36 — 7k < 6 


(Ex I) 

ae —18 + (—3) < —4f + 11 
Re 192 

al 5(10 — 5p) > (—10) 
1 2.5 

eo 12” si Es = 6 


f. A student runs a quarter-mile in 180 seconds. She improves 
her time by 5 seconds each week. To find the number of weeks w 
needed for her time to be at most 150 seconds, solve the inequality 
180 — 5¢ < 150. 


(Ex 3) 


Practice Distributed and Integrated 


Use the stem-and-leaf plot to find the following statistical measures. 


1. Find the median. 
(62) 


2. Find the mode. 
(62) 


Key: 6| 1 means 61 pounds 


2 Factor the expression 6x? — 10x — 4 completely. 
4. Solve 9 > 0.37. 
(70) 


a Solve 5 + 4x > 37, and then graph the solution. 
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Solve. 


*6, “-2<1 *7, 3x+2<1 

(7) —3 (77) 

*8. 2459 9, -5<r—6<-2 

(77) 5 (73) 
Simplify. 

10. 4V3x V4x 11. 400g° 

(76) (61) 
T Generalize Describe how solving inequalities is different from solving equations. 
*13. Multiple Choice What is the solution to 6 — 7y < 48? 

7 A y<—6 B y>—6 C y>—48 D y< —48 
*14, Building ships in a bottle is Jeff’s favorite hobby. He has $42 to purchase 


(77) 


*18. 


(76) 


a9. 


(76) 
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two ship kits and two bottles. Each ship kit is $18. To find how much he can spend 
on each bottle, solve the inequality 2(18) + 2b < 42. 


. (Body Surface Area ) Physicians can estimate the body surface area of an adult 


(in square meters) using the formula x = HE called BSA, where H is height in 
3125 


inches and W is weight is pounds. Find the BSA of a person who is V 5184 inches tall 
and weighs y 32,400 pounds. Round to the nearest whole number. 


. The brightness of a photograph is represented by the expression 12x? — 2x — 4. 


Factor this expression completely. 


. Error Analysis Students were asked to find the product of V75 + V2. Which student is 


correct? Explain the error. 


Student A Student B 


Vibe Vo V75 V2 
V150 V150 
5V6 5/30 


Multi-Step A tsunami is a big ocean wave that can be caused by underwater 

volcanic eruptions, earthquakes, or hurricanes. The equation S = yg + d models 

the speed of a tsunami, where g is the acceleration due to gravity, which is 

9.8 meters/second’, and where d is the depth of the ocean in meters. 

a. Suppose a tsunami begins in the ocean at a depth of 1000 meters. What is the 
speed of the tsunami? 


b. Suppose a tsunami begins in the ocean at a depth of 2000 meters. What is the 
speed of the tsunami? 


Geometry A triangle has a base of 3 + V 15 inches and a height of 5 — V 20 inches. 
Find the area. 
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20. Error Analysis Two students factor 15x° + 16x — 15. Which student is correct? Explain 
the error. 


Student A Student B 
(3x + 5)(5x — 3) (3x — 5)(5x + 3) 


21. Multiple Choice Solve |x-—3]4+2=0. 
"A A AS. Ay B {4,-1} c {i} D Ø 


AN 22. Write Why is there no solution for the absolute-value equation |x + 11| +3 = 1? 


23. The area of rugs designed by a weaver are described by the trinomial 
2 <2 4 30x — 400. What are the dimensions of a rug if x is 40? 


24. State whether the data show a positive correlation, a negative correlation, 
™ or no correlation. 


25. 


Measurement A manufacturing company is making screws that have a 
(73) 


width of 4 millimeters. Each screw must be made so that the actual width 
is +0.03 millimeters of the desired width. Write a compound inequality to 
represent this situation. 


26. Verify Verify that 3gh\/275g’h’ can be simplified to 15g*h*/ 11gh. 


(69) 


27. Multi-Step Gwynedd’s piggy bank contains 57 quarters, 24 dimes, 35 nickels, 
C? and 60 pennies. Gwynedd turns her piggy bank over and one coin falls out. 
What is the probability that the coin will be worth more than 5 cents? 
a. What is the probability that the coin is a quarter or dime? 


b. What is the probability that the coin is a quarter or worth more than 5 cents? 
c. Explain how the previous two answers are related. 
28, Two different cell phone service plans are represented by the given 
equations. Classify this system of equations. 
p=6x +24 
p=8&x + 20 
29. Multi-Step Anya has a number of square bricks with a side length of 1 foot that 
(64) Bea te 
she wants to use to create a rectangular patio in her backyard. At first, she 
arranges them so the rectangle is 12 bricks long by 3 bricks wide, but then she 


decides she does not like that arrangement. How can Anya arrange the bricks if 
she would rather have a square-shaped patio? 


30. Error Analysis Two students simplified the expression as shown. Which student is 
” correct? Explain the error. 


Student A Student B 


V/ 80y22? = 16yz V5 8072? = 4yzV 5 
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1. Vocabulary A expression is an expression where the 
(39 i : . : 
denominator contains a variable and the value of the variable cannot 
make the denominator equal to zero. 


2 True or False: The graph of the equation x = —2 is a vertical line. 
2 True or False: The graph of the equation y = — x is a horizontal line. 


: ; x+7. 
a Determine when the expression a is undefined. 


New Concepts A rational function is a function whose rule can be given as a rational 
expression. This means that a rational function has a variable in the 
denominator. Rational functions, like rational expressions, are undefined 
when the denominator is equal to zero. 


A value of a variable for which an expression or a function is undefined is 
called an excluded value. For the function y = = —2 is an excluded value; 
this is because when x = —2, the function is undefined. 


Determining Excluded Values 


Find the excluded values. 


—__m-4 
V= 3m — 12 
Math Reasoning SOLUTION 
Verify Show that Simplify the denominator by factoring out the GCF. 
= 4 without factori 
E e 3m—12=3(m—4) The GCFis3. 
Set the denominator equal to zero and solve for m. 
3(m— 4) =0 Set the denominator equal to zero. 
3(m—4) _ 0 a l 
—; = 3 Divide both sides by 3. 
Reading Math 
m—4= 0 Simplify. 
x # 6 is read, “x is not 
equal to 6” or "x cannot +4 +4 Add 4 to both sides. 
equal 6” N : 
m=4 Simplify. 


The denominator equals zero when m = 4, so 4 is an excluded value. 
Online Connection 
www.SaxonMathResources.com ) | m a 4 
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Caution 


Students may draw 
asymptotes as solid lines. 
However, asymptotes 
are usually shown with 
dashed lines because 
asymptotes are not 

part of the graph of the 
rational function. 


Hint 
When c = Q in the rational 
function y = = pt 


the horizontal asymptote 
is the x-axis. 


Hint 


Compare the equation 
of the given rational 
function toy = 25 +c 
to determine the correct 
sign of the asymptotes. 


Rational functions are discontinuous functions. Discontinuous functions are 
functions that have a break or jump in the graph. A break or jump in the 
graph can be due to an asymptote. An asymptote is a boundary line that the 
graph of a function approaches but never touches or crosses. 


Vertical Asymptote: 
r= 3 


When a graph of a rational function has a vertical asymptote, then there is 

an excluded value for the function. To determine where vertical asymptotes 
occur, find the excluded values for the function. Rational functions also have 
horizontal asymptotes. When the function is in the form y = — 4 z +6 the 
vertical asymptote occurs at x = b and the horizontal asymptote occurs at y = c. 


= Example By Determining Asymptotes 


Identify the asymptotes. 


2 
@)»= sy 


SOLUTION 


a rational function in the form y = E 4 TG 
where a = 2, b = 8, and c = 0 f 


Since b = 8, the equation of the vertical asymptote is x = 8. 


Since c = 0, the equation of the horizontal asymptote is y = 0. 


4 
) y= +3 


SOLUTION 
y= 4 +3 a rational function in the form y = — + c, 
x+10 x—b 
where a = 4, b = —10, and c = 3 
4 
= ——— +3 
I= C0 (3) 
Since b = —10, the equation of the vertical asymptote is x = —10. 


Since c = 3, the equation of the horizontal asymptote is y = 3. 
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Math Reasoning The parent function for rational functions is y = 1, 


Connect Wistert By identifying the asymptotes from the form y = = + cand plotting a few 
variation is a rational points, the rational function can be graphed. 
function? y 


Horizontal Asymptote: 


TH 


—8 


ZN 
Vertical Asymptote: 
x=0 


= Example É Graphing Using Asymptotes 


Identify the asymptotes and graph each function. 
1 


x-4 
Generalize State the 
domain and range of the SOLUTION 


function y = ay —2. 


Math Reasoning y 


Step 1: Identify the vertical and horizontal asymptotes. 


1 


TE a= 1, b = 4, and c = —2 


The equation of the vertical asymptote is x = 4. 
The equation of the horizontal asymptote is y = —2. 


Step 2: Graph the asymptotes using dashed lines. 


Step 3: Make a table of values. = 0 2 3 5 6 


1 
wae —24 | -27 | -3 =L |- 


Hint 


Choose points that lie on 

; : : 4 
either side of the vertical 
asymptote so that the 
curves of the graph will 
be more accurate. 


i| Vertical 
Asymptote 


Horizontal 
Asymptote 
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Hint 


When a rational function 
has no value for b in 

y = —— + G the vertical 
asymptote is the y-axis 
orx=0. 


Example Application: Soccer 


The Soccer Administration plans to have 64 regular players on a team. The 
players will be divided equally among the coaches. There will be one backup 
player placed on each team at the beginning of the season in addition to the 
regular players. The number of players on each team, y, is given by 

y= s + 1, where x is the number of coaches. 

Determine the vertical and horizontal asymptotes of the function. 
SOLUTION 


y=%+1 a=64,b=0,andc=1 
The equation of the horizontal asymptote is y = 1. 


The equation of the vertical asymptote is x = 0. 


If there are 4 coaches, how many players will each team have? 


SOLUTION 

ya Sha 

v= — +1 Replace x with 4. 

y=17 Divide 64 by 4 and then add 16 + 1. 


There will be 17 players on each team. 


Lesson Practice 


Find the excluded values. 
(Ex 1) 


ete 4 b. y= 6m = 3 
= om “Fn t+2 "Yam —8 
Identify the asymptotes. 
4 2 
d. y= y= 6 
aos eee 


Identify the asymptotes and graph each function. 


6 1 
a = a = = 5. 
(Ex 3) d x+4 ae d x—6 


A golf instructor has a budget of $5500 to buy new demonstration clubs. He 


will receive 5 free clubs when he places his order. The number of clubs, y, that 


he gan buy is given by y = 5 500 + 5, where x is the price per club. 


h. Determine the vertical and horizontal asymptotes of the function. 


i. If each club costs $100, how many clubs will he receive? 
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Practice Distributed and Integrated 


Solve each system of linear equations. 
n 3x —2y=17 
—4x = 3y = 17 
A y=2x+4 
—x— 3y =9 


Factor. 
2 2 
Pe x + l0xy + 21y 


4. —30 — 13x + x 
(72) 


>. Find the excluded values for y = =. 
: m—2 
“6. Find the excluded values for y = 3n49° 


*7, Fi ical fory=—, +2. 
as Find the vertical asymptote for y res t3 


3 Solve 3 — 9m < 30 and graph the solution. 
a Use the Distributive Property to find the product of 5(V4 + V36). 


*10. (Awards ) Jason plans to buy 20 prizes for the next school carnival and to divide 
” them equally between the winners of the school trivia contest. There will also be 
an additional 6 prizes given to each winner at the awards assembly. The number of 
prizes for each winner, y, is given by y = 2 + 6, where x is the number of winners. 
Find the asymptotes and graph the function. 


“11. Verify Show that the value y = 5 will not satisfy the function y = 1 +5. 


*12. Justify What are the equations of the asymptotes in the graph of 


(78) 23 
= 9 
y= Sg 0! 


*13. Multiple Choice What is the vertical asymptote for the rational function y = — £ T 
A x=3.1 B x=1.5 


C x= -1.5 Dx=6.1 
*14. (Budgeting ) You have $30 to spend at the mall and your mother gives you an 
7” additional $15. You must buy a new shirt that is on sale for $12. You also would 


like to purchase 3 CDs. To find the maximum amount you can spend on each CD, 
solve the inequality 30 + 15 > 12 + 3c. 
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15. Error Analysis Two students solve 8p — 7 < 3p + 18. Which student is correct? 
i Explain the error. 


Student A Student B 
8p —-7<3p+ 18 8p —7<3p+ 18 
5p—7= 18 —7 < —5p + 18 
is 25 —25 < —5p 
PZS 5<p 


16. Geometry The triangle inequality theorem states that the sum of any two sides of a 
wn triangle must be greater than the third side. A triangle has sides 4g + 10, 3g — 13, 
and 46 as the longest side. Therefore, (4g + 10) + (3g — 13) > 46. Solve for g. 


17, . Multi-Step You can hike the trails at 2.5 miles per hour. You break for 1 hour to rest 
7” and eat lunch. You want to hike at least 15 miles. To find the number of hours you 
will hike, solve the inequality 2.5( — 1) > 15. 


18. Error Analysis Students were asked to find the product of V2(7 + V14). Which 
student is correct? Explain the error. 


Student A Student B 


V2(7+ V14) V2(7 + V14 
VAT VIS IND F VIR 
VAONA IND ING 


*19, Michael is submitting his first painting to the county fair art show. His 
(76) pater : r 7 z 
painting has a side length of 7 + V32 inches and a width of 9 + v 50 inches. 
What is the area of Michael’s painting? 


20. Verify Show that 10x? — 11xy — 6y? = (2x — 3y) (5x + 2y). 


(75) 


21. Multiple Choice Which expression is the factored form of 20x? + 49x + 9? 
” A (10x + 3)(2x + 3) 


B (20x + 3)(x + 3) 
C (5x + 1)(4x + 9) 
D (5x + 9)(4x + 1) 


. Measurement The area of a rectangular tray is represented by 4x? — 16x + 16 
square inches. Evaluate the expression for x = —3. 


23. Solve |n| = 12. 


24 A restaurant offers discounted meals to children 12 years old and under or 
to senior citizens who are at least 65 years old. Write a compound inequality that 
represents this situation. 
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25. State whether the data show a positive correlation, a negative correlation, or no 
correlation. 


26. Verify Solve the inequality = < —3. Then select several values of n to substitute 
’ into the inequality to verify the answer. 


27. Multi-Step The larger square has an area of 216x° and the smaller square has an area 
” of 125x?. What is the combined perimeter of the two squares? 


28. Derek is playing a board game with three number cubes. What is the 
á probability of Derek rolling three of a kind or a sum that is an odd number? 


29. Multiple Choice What slope would the line parallel to 3x — y = —3 have? 
(65) A “1 B n 
3 3 


C3 D -3 


30. Create a histogram to display the following data representing average daily 
milk production (in gallons) of seventeen dairies: 49, 41, 50, 47, 35, 47, 61, 
49, 60, 46, 53, 48, 37, 47, 56, 52, 48. Use 35-39 as the starting interval. 


516 Saxon Algebra 1 


LESSON 


79 


Factoring Trinomials by Using the GCF 


| Warm Up 


As Vocabulary A is the sum or difference of monomials. 


Factor. 

2.x + 3x — 10 

(72) 

4.—11x — 21 + 2x? 
(75) 


3. —13p + p + 36 


(72) 


5. 5x7 — 13x — 6 
(75) 


| New Concepts The terms of a polynomial that is factored completely will have no common 
factors other than 1. To factor completely, begin by factoring out the greatest 


Caution 


Include the GCF in the 
final factored form. The 


factored form equals the 


original trinomial if its 
factors are multiplied. 


Math Language 


The leading coefficient 


is the coefficient of the 
term with the greatest 
degree. 


common factor, or GCF. 


Factoring Trinomials with Positive Leading 
Coefficients 


Factor completely. 


xí + 5x3 + 6x? 


SOLUTION 
Find the GCF of the terms. In this case, x? is the GCF. 
x4 + 5x? + 6x° 
x(x? + 5x + 6) 
Find two numbers that have a product of 6 and a sum of 5. 
2-3=6and2+3=5 

x(x? + 5x + 6) = x°(x + 2)(x + 3) 

So, x + 5x° + 6x7 = x°(x + 2)(x + 3). 

4x3 — 4x? — 80x 
SOLUTION 

The GCF of the terms is 4x. 
4x? — 4x° — 80x 

Ax(x* — x — 20) 


Factor out the GCF. 


Factor out the GCF. 

Find two numbers that have a product of —20 and a sum of —1. 
4.—5 = —20 and 4 + (—5) = —1 

Ax(x* — x — 20) = 4x(x + 4)(x — 5) 

So, 4x? — 4x* — 80x = 4x(x + 4)(x — 5). 


When the leading coefficient is negative, factor out a —1. 
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Math Reasoning 


Analyze Explain why the 
product of 

—(x + 7)(x — 8) and 
—1(x + 7)(x — 8) are the 
same. 


Online Connection 
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= Example By Factoring Trinomials with Negative Leading 
Coefficients 


Factor completely. 


-x +x + 56 


SOLUTION 

The leading coefficient is —1, so factor out a —1. 

=x + x+ 56 

—I(x* — x — 56) Factor out —1. 

Find two numbers that have a product of —56 and a sum of —1. 
7+—8 = —56 and 7 + (—8) = —1 

—I(x*? — x — 56) = — I(x + 7)(x — 8) 

So, —x7 + x + 56 = —(x + 7)(x — 8). 


—3x = 6x + 2x 


SOLUTION 

The leading coefficient is —3. The GCF of the terms is 3x. So, factor out 
—3x, which is — 1 + 3x. 

—3x* — 6x° + 72x 

—3x(x? + 2x — 24) Factor out the GCF and —1. 

Find two numbers that have a product of —24 and a sum of 2. 

—4 . 6 = —24 and —4 + 6 = 2 

—3x(x° + 2x — 24) = —3x(x — 4) (x + 6) 

So, —3x° — 6x? + 72x = —3x(x — 4)(x + 6). 


Some polynomials have more than one variable. Factoring out the GCF first 
may be helpful. 


Example 3| Factoring Trinomials with Two Variables 


Factor completely. 


bx* + 9bx* + 20bx° 

SOLUTION 

The GCF is bx’. 

bx* + 9bx? + 20bx? 

bx?’ (x + 9x + 20) Factor out the GCF. 

Find two numbers that have a product of 20 and a sum of 9. 
4-5=20and4+5=9 

bx’ (xX + 9x + 20) = bx’ (x + 4)(x + 5) 


So, bx* + 9bx? + 20bx = bx?(x + 4)(x + 5). 


Reading Math 


In the polynomial 

5bx? + 5bx? — 60bx, the 
coefficient of x? and x? 

is 5. The coefficient of x 
is —60. 


Hint 


A polynomial is in 
standard form when the 
terms are ordered from 
greatest to least degree. 


Math Reasoning 


Verify Show that 
—5(t + 1)(t — 8) is equal 
to —5ť + 35t + 40. 


Sbx3 + 5bx? — 60bx 


SOLUTION 

The GCF is 5bx. 

5bx? + 5bx* — 60bx 

5bx(x* + x — 12) Factor out the GCF. 

Find two numbers that have a product of —12 anda sum of 1. 
4. —3 = —12 and 4 + (—3) = 1 

5bx(x? + x — 12) = 5bx(x + 4)(x — 3) 

So, 5bx? + 5bx? — 60bx = 5bx(x + 4)(x — 3). 


Rearrange the terms, if necessary, before factoring so that the polynomial is 
in standard form. 


= Example Ey Rearranging Terms Before Factoring 


Factor completely. 

—105k — 14pk + 7p’k 

SOLUTION 

Before factoring, write the polynomial in standard form. 

—105k — 14pk + Tp*k = Tp*k — 14pk — 105k 

7k(p — 2p — 15) Factor out the GCF, 7k. 

Find two numbers that have a product of —15 and a sum of —2. 
—5-3=-15;-54+3=-2 

Tk(p? — 2p — 15) = 7k(p + 3)(p — 5) 

So, 7p°k — 14pk — 105k = 7k(p + 3)(p — 5). 


S Example H Application: Golf 


The height of a golf ball hit from an elevated tee 40 meters above the hole is 
—5ť + 35t + 40, where ¢ represents time. Factor the expression completely. 


SOLUTION 


The GCF of the terms is 5 and the leading coefficient is negative, so factor 
out —5, which is —1 + 5. 


—5P + 35t + 40 

—5(? — 7t — 8) Factor out the GCF and —1. 
Find two numbers that have a product of —8 and a sum of —7. 
1 -—8 = —8 and (1) + (—8) = —7 

—5(? — 7t — 8) = —5(t + 1)(t- 8) 

So, —5? + 35t + 40 = —5(t + 1)(t — 8). 
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Lesson Practice 


Factor completely. 
5 4 3 
Pes + 13p* + 12p 


b. 6n* — 6w — 120? 


(Ex 1) 
c. —’ +r +30 


(Ex 2) 
d. —5d? — 25d? — 20d 
(Ex 2) 
3 Vin 
oS} yx + 3yx — S4yx 


f. 5bx*° — 5bx? — 60bx 


(Ex 3) 


g. 18fh — 240h + 6f2h 


(Ex 4) 
h (Construction) A box is to be built in the shape of a rectangular prism. Its 


volume is represented by the expression 90x° + 450x° + 540x. Factor the 
expression completely. 


Practice Distributed and Integrated 


Assuming that y varies inversely as x, find the missing value. 


3 If y = 6 and x = 9, what is y when x = 12? 


Solve each system of linear equations. 
oem 3.x-—y=2 
—3y = —2x + 4 y+2x= 


4 Solve the compound inequality 3b — 2 < —8 OR 4b + 3 > 11. 


Factor. 

5. xX — 4x — 45 *6. kt + 6k? + 8k? 

(72) (79) 

7. 5x°+3x-—2 *8. 2x9 + 16x? + 30x 
(75) (79) 
*9, abx? — Sabx — 24ab 10. 15mx? + 9mx — 6m 
(79) (79) 

: _ _9m 

n Find the excluded values for y = 775. 


12. Solve 16 + (—6) = 2(d + 4) and graph the solution. 
NB, Write Can you factor out the GCF after factoring a trinomial? 


“14. Justify When asked to factor 3x? + 45x + 132, one student writes 3(x + 4)(x + 11). 
‘Another student writes 3(x + 11)(x + 4). Show that both answers are correct. 
Explain your answer. 


“15. Multiple Choice Which expression is factored completely? 
A 2(5x — 10)(x — 5) B 10(x? — 7x + 10) 


C 5(2x — 4)(x — 5) D 10(x — 5)(x — 2) 
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“16. (Physics ) An object is thrown from inside a hole. Its height after x seconds 
P is represented by the expression —16x* + 32x — 16. Factor the expression 
completely. 


17. Error Analysis Students were asked to find the vertical asymptote of the expression 
I 


y = =45 + 8. Which student is correct? Explain the error. 
Student A Student B 
x= —2 y=8s 


*18. Multi-Step A band teacher has a budget of $50,000 to buy new instruments. He 
7% will receive 1 free instrument when he places his order. The number of 
instruments, y, that he can get is given by y = ——— + 1, where x is the 
price per instrument. 
a. What is the horizontal asymptote of this rational function? 


x 


b. What is the vertical asymptote? 


c. If the price per instrument is $1000, how many instruments will he receive? 


19. (Party Planning) A party planner has a budget of $1350.00 to buy a steak dinner for 
the entire guest list for a company retirement party. The planner will receive 

15 free dinners when she places the order. The number of steak dinners, y, that the 
planner can buy is given by y = peel + 15, where x is the price per steak dinner. 


a. What is the horizontal asymptote of this rational function? 
b. What is the vertical asymptote? 
c. If the price per dinner is $25, how many dinners will the planner receive? 


620. Geometry Write a rational function that shows the relationship between 
7” the side lengths of the similar triangles shown. 


21. Steve’s car is really dirty and is almost on empty. He has $20. A car 


wash is $7 and gas is $3 per gallon. To find how many gallons of gas he can buy with 
a car wash, solve the inequality 7 + 3g < 20. 


22. Error Analysis Two students solve 3h + 15 > 6. Which student is correct? Explain 


the error. 
Student A Student B 
3h+15>6 3h+15>6 
3h > —9 3h > —9 
h< —3 h>-—3 


AN 23. Write Explain the process for multiplying binomials with radicals. 
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24. 


(76) 


T 25. 
(76) 


26. 


(74) 


XQ 27. 


(71) 


28. 


(70) 


29 


(69) 


*30. 


(66) 
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Multiple Choice Between which two numbers does V 124 fall on a number line? 
A 9and 11 B 8and 11 C 12and 14 D 1l and 13 


Measurement Lou is building a square sandbox. The sandbox has a side length of 
6V 36 inches. What is the area of the sandbox? 


In an antique shop, a painting is inclined on a display easel at an angle 
of 65°. The angle of inclination can be increased or decreased by a maximum of 8° 
from the present setting by an adjustment screw. Write and solve an absolute-value 
equation for the maximum and minimum angles of inclination for the easel. 


Write Describe the characteristics of the trend line for scatter plots with a positive 
correlation, a negative correlation, and no correlation. 


Multi-Step The video store charges $4.80 per rental of a DVD. The store spends 
$5100 on expenses each month. How many videos does the store have to rent to 
make more money than it spends on expenses? 

a. What are the total expenses of the store? 


b. Write an inequality to show how many DVDs need to be rented to make a 
profit. 


c. Solve the inequality. 


d. How many DVDs need to be rented a month to make a profit? 


Deandra wants to put trimming around a rectangular tablecloth that 
measures 2y 49 feet by y 81 feet. How many feet of trimming will Deandra need? 


Multi-Step A fitness center has a small elevator for members to use and to move 

fitness equipment. The elevator has a maximum capacity of 750 pounds. 

a. Troy weighs 185 pounds. Write an inequality representing how much more 
weight the elevator can carry if Troy uses the elevator. 


b. Alicia needs to move weight equipment to the second floor. She has four 
75-pound weights, four 50-pound weights, four 25-pound weights, and six 
20-pound weights. Will she be able to bring all of the weights up in one elevator 
trip? Explain. 
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LESSON Calculating Frequency Distributions 


1. Vocabulary A_____———_—is a value that describes the center of a data set 
and includes the mean, median, and mode. 

Find the theoretical probability of each outcome. 

2. flipping one coin and having it land tails up 


3. randomly choosing a yellow marble from a bag of 3 yellow marbles and 
7 blue marbles 


A rolling a 1 on a number cube labeled 1—6 
3 randomly choosing the letter A from the letters in MATH 


New Concepts 


Math Reasoning 


Analyze Why is rolling 
cubes with a sum of 7 
more likely than rolling 
any other sum? 


Math Language 


Frequency is how often 
something happens. 


r= 
cS Online Connection 


www.SaxonMathResources.com 


Discrete events have a finite number of outcomes. A compound event is an 
event consisting of two or more simple events. A simple event could be 
tossing heads on a coin. A compound event could be tossing heads and then 
tails on a coin. 


A frequency distribution shows the number of observations falling into 
several ranges of data values. Tables, graphs, tree diagrams, and lists are used 
to show frequency distributions. 


Exploration» Displaying Frequency Distributions 


The likelihood of a particular sum, when two number cubes are rolled, is 
determined by the number of different sums that can be made with the two 
cubes. 


Make a table or tree diagram to show the different possible sums, or 
outcomes. 


Complete the table showing the probability of each sum, or outcome. 


Sum 2 | 3) 4) 3) 6) 7 | 8) 9 | 10) 11) 


Probability 


Roll two differently colored number cubes 50 times. Use a frequency 
table to record the number of times each outcome occurs. 


Sum 2 | 3 | A |S foe OF pee |) Oe LO TI 12 


Frequency 


Use a bar graph to display your results. 


Based on the theoretical probabilities you calculated, are your results 
what you expected? 
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Hint 


Probability is 
number of favorable outcomes 
total number of outcomes. 


Use this to write the 

ratio for each result. For 
example, for outs, write 
the ratio of 30 to 99 
because the player was 
out 30 times in 99 at bats. 


Caution 


In a bar graph, the bars 
do not touch each 
other. All of the bars are 
the same width. Their 
heights may differ. 
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Using Experimental Probability 


A baseball player bats multiple times in a season. The table shows the results 
of each at bat. Make a bar graph that shows the frequency distribution of 
the data. Find the experimental probability of each outcome. 


Out Walk Single | Double | Triple | Home Run 


30 36 20 9 3 1 


SOLUTION 


Understand A player bats multiple times. Make a bar graph showing the 
number of times each outcome occurs. Then state the probability of each 
outcome. 


Plan Calculate the total number of times at bat. Then find the probability 
of each outcome. Make a bar graph. Let each bar represent an outcome. 
The height of the bars will show the frequency of each outcome. 


Solve The total number of times at bat is 30 + 36+ 20+9+3+1=99. 


— 30 _ 10 a0 a 
P(out) = 99 = 33 P(walk) = 5 TI 
TENER meee ae 
P(single) = 99 P(double) = so TI 
P(triple) = ee P(home run) = A 
99 33 99 
Results of At Bat 
60 
> 50 
2 40 
$ 30 
2 20 
= 40 
0 
5 BB BESS 
° § 2 gs 


Outcomes 


Check To check the probabilities, the numerators should match the data 
in the table. Each denominator is 99. Make sure fractions are reduced 
correctly. 


To check the graph, make sure the heights of the bars match the data in the 
table. The sum of the heights of the bars should be 99, the total number of 
times at bat. 


Math Language 


A fair coin has an equally 
likely chance of coming 
up heads or tails on the 
toss of the coin. 


Math Reasoning 


Justify Why is the 
probability of spinning 
"red" 17 


Reading Math 


P(RH) is the probability 
of spinning “red” and 
landing on “heads.” 


Hint 


Although some letters 
are on more than 

one card, there will be 
only one bar on the 
graph for each letter. 


a 2 | Representing Data with a Table 


A student spins the spinner and flips a fair coin. 


Make a table to show the possible outcomes in this («| 


experiment. 
SOLUTION 


The column headings are the possible colors for the 
spinner. Since there are two red sections on the spinner, there are 
two red columns. 


The row headings are the possible sides of a coin, heads and tails. 


The table is completed by recording all possible outcomes of a spin and a 
flip. Abbreviate the outcomes. 


Red Blue Red Yellow 
Heads RH BH RH YH 
Tails RT BT RT YT 


Find the theoretical probability of each possible outcome. 
SOLUTION 


The table shows that there are 8 possible outcomes. 


P(RH) = Z = 71 P(BH) = 1 P(YH) = - 
P(RT)=2=4 = PBT) => pvt) =+ 


= Example H Representing Data with a Graph 


Suppose that eleven cards each contain one letter from the word 
MISSISSIPPI. 


Make a bar graph to represent the frequency distribution for all 
possible outcomes. 


SOLUTION Letter Frequency 
6 
roy 
c 4 
o 
=] 
3 2 
Lu 
0 
M | S P 
Letters 


Find the theoretical probability of each outcome. 
SOLUTION 


PM) =} PD=4  PS9=4 P(P) =F 
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Lesson Practice 


a. (Bowling ) A man bowls five games. He keeps track of how many pins 

ŒD he knocks down on the first try of each turn. Make a bar graph that 

shows the frequency distribution of the data. Find the experimental 
probability of each outcome. 


Nome of i fal ata4tsie6}7/8i9) 10 
of Pins 


Frequency | 1 |} 0/ 0/4); 1//)2/]0/ 6/17/) 8 | 11 


A student flips two coins. 
b. Make a table to show the possible outcomes in this experiment. 
c. Find the theoretical probability of each outcome. 


A toddler tears off the labels on several soup cans. There were 6 cans of 


vegetable soup, 3 cans of tomato soup, 2 cans of potato soup, and 1 can of clam 
chowder. One can is randomly chosen to open. 


d. Make a bar graph to show the frequency distribution for all possible 
outcomes. 


e. Find the theoretical probability of each outcome. 


Practice Distributed and Integrated 


1. Write an equation for a line that passes through (—1, 4) and is parallel to 
(65) 
2y + 10x = —36. 


Assuming that y varies inversely as x, find the missing value for each problem. 
Ph If y = 108 and x = 3, what is x when y = 3? 
3 If y = 56 and x = 7, what is x when y = 4? 


A Find the horizontal asymptote: y = —.. 


x+5 
Í ; oe 3 _ 
3 Find the horizontal asymptote: y = ET 5. 
Solve. 
6. ll|x|= 55 7.x—5>00Rx+1<-—2 
(74) (73) 
Factor. 
*8, cl? + 11c!! + 24c! 9, 42x* + 77x — 70x? 
(79) (79) 
*10. —3m?* — 30m — 48 *11. (x — 1)x° + 7x(x — 1) + 10(x— 1) 
(79) (79) 
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*12. 


(80) 


*13. 


(80) 


14. 


(80) 


af 


(80) 


@-16. 


(80) 


17 


(79) 


18. 


(79) 


"19. 


(79) 


20. 


(79) 


21. 


(78) 


A student rolls a number cube, numbered 1—6, and spins the spinner. 
Make a table of the possible outcomes. 


Generalize Explain when you would choose a graph or a table to show a frequency 
distribution. 


Multiple Choice Which expression represents the probability of getting a 4 or 5 on 
three number cubes, numbered 1—6, and heads on four coins? 


= 1 a © 4 7 1 3 (4) 
Fla] upa a 
Experiments in a chemistry lab either succeed or fail. They also can 


be characterized as chemical or physical reactions. Make a table to show all the 
possible outcomes. 


Probability A bag contains 3 red marbles and 7 blue marbles. A marble is drawn 
and replaced. Use an equation to show the probability of drawing 3 red marbles 
in a row. 


(Physics ) An object is thrown from a tower. The expression —16x* + 32x + 48 
represents its height after x minutes. Factor this expression completely. 


Error Analysis Two students factor 2x* — 2x — 12. Which student is correct? Explain 
the error. 
Student A Student B 
(2x + 4)(x — 3) 2(x + 2)(x — 3) 


Geometry A square has area 9m* — 54m? + 81n? square inches. What is its side length? 


Multi-Step The volume of a rectangular cereal box is represented by the expression 
3x3 + 3x? — 18x. 
a. Factor the expression completely. 


b. What are the dimensions of the box? 


Error Analysis Students were asked to find the excluded values for ae Which 
student is correct? Explain the error. 


Student A Student B 

m+3+4#0 m+3#0 
m #3 m#—3 
m#3 m#—3 
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*22. Erica plans to buy 100 cookies for the parent-teacher conference and 
to divide them equally among the number of parents attending. There will also 
be an additional dozen cookies given to each parent at the end of school party. 
The number of cookies for each parent, y, is given by y = 100 + 12, where x is 
the number of parents. Find the asymptotes and graph the fanetion, 


23. Analyze Explain why you would not reverse the inequality sign for 6x < —42 and 
’ why you would for —6x < 42. 


24. Multiple Choice What is the solution to 5 — 3(2 — m) = 29? 
” A m<—10 B m>—10 C m<10 D m>10 


25, Use the Distributive Property to find the product of V4 (3 + v6 i. 


26. (Softball ) (Softball) The speed of a pitched ball is represented by the expression 9x* — 36x — 13. 
Factor the expression completely. 


2}. Justify Why would you eliminate the factor pair (5)(9z’) in determining the 
binomial factors of x? + 18xz + 452°? 


28. Multi-Step Use the table of values. 


x | 40 | 100 | 120 | 20 | 80 | 60 
y | 80 | 161 | 196 | 34 | 141 | 105 


a. Enter the data into a graphing calculator and find an equation for the line of 
best fit. 


b. How can you tell if there is a positive or negative correlation for the data from 
the equation? 


29. (Real Estate) A realtor gets 6.5% commission for each house sold. Write and solve 
an inequality to find the house prices that will give the realtor a commission of at 
least $20,000. 


30. Multi-Step Two trains leave the rail yard at the same time. One travels east and the 
other west. The distance in miles traveled by the westbound train is d = 40t + 12. 
The distance in miles traveled by the eastbound train is id = 101 + 3. 

a. Classify these two equations. 


b. After a time of 10 hours, which train will have traveled farther? 
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Identifying and Writing Joint Variation 


a 


Joint variation occurs when a quantity varies directly as the product of two 
or more other quantities. When y varies jointly with a set of variables, y is 
directly proportional to each variable taken one at a time. For example, if 
y = kxz where k is the constant of variation and k # 0, then y varies jointly 
with x and z. 


The equation b = 3ac is a joint variation in which b varies jointly with 
aand c. The table of values below illustrates the relationship between the 
variables. Use the table to complete the statements that follow. 


a b c 
1 3 1 
2 6 1 
1 6 2 
2 12 2 
1. Doubling a causes b to change by a factor of 
2. ___________ ec causes b to change by a factor of two. 
3. The statements above are true because bis _____ proportional to 
a, and b is directly proportional to 
4. Doubling both and causes — — to 


quadruple. 


In each case, you must hold one variable constant to calculate changes in 
the other two variables. 


If you know y varies jointly with x and z and also know one set of values, 
you can use the equation y = kxz to find the equation of variation. 


Suppose y varies jointly with x and z. Find y when x = 8 and z = 3, given 
that y = 20 when x = 5 and z = 2. 


5. Model Set up an equation in the form y = kxz using the given 
values. 


6. What is the value of k? 


7. Use the value of k to write an equation of joint variation that relates 
x, y, and z. 


8. Find y when x = 8 and z = 3. 
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Caution 


Sometimes there can be 
more than one type of 


variation in one situation. 


The type of variation 
depends on whether 
each variable is part of 
a product or quotient 
within the equation of 
variation. 


Joint variation is found widely in scientific applications. An ideal gas can 
be characterized by three stated variables: absolute pressure P, volume V, 
and absolute temperature 7: You can deduce the relationship between them 
from kinetic theory. This is called the ideal gas law. It is written as PV = 
nRT, where P is the absolute pressure in atmospheres, V is the volume of 
the vessel containing n moles of gas, n moles is the amount of substance of 
gas, R is the gas constant (0.08206), and T is the temperature in kelvins. 
Since R is a constant, the equation can be written as PV = 0.08206nT: 


Use the ideal gas law to answer the questions. 


9. What is the constant of variation in the ideal gas law equation? 


10. How many moles of gas does it take to occupy 120 liters at a pressure of 
2.3 atmospheres and a temperature of 340 K? Round the answer to the 
nearest tenth. 


11. If a 50-liter container holds 45 moles of a gas at a temperature of 
473.15 K, what is the pressure inside the container? Round the answer 
to the nearest tenth. 


12. Generalize Solve the ideal gas law for the absolute pressure P. 


An equation in several variables can be written in terms of one variable, 
as in the previous exercise. This will produce a quotient on one side of the 
equal sign in the equation. You can describe the variation in terms of a 
joint and an inverse variation. 


13. Write State the ideal gas law solved for P in words using the phrases 
jointly proportional to and inversely proportional to. 


By solving the ideal gas law for the absolute pressure P the equation 

is written by as both a joint and an inverse variation. Many science 
applications involve more than one type of variation, as well as the square 
or square root of variable(s). 


The load P in pounds that a horizontal beam can safely support varies 
jointly with the product of the width of the beam W in feet and the square 
of the depth D in feet, and inversely with the length L in feet. 

14. Write an equation relating P, W, D, L, and a constant k. 

15. How does P change when the length of the beam is doubled? 


16. How does P change when the width and the depth of the beam are cut 
in half? 
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Investigation Practice 


a. Write an equation for the relationship where s varies jointly with r and t 
and k = 4. 

b. Write an equation for the relationship where m varies jointly with n and the 
square root of p and k = 4, 


The value of y varies jointly with w and x and inversely with z. If w = 12, x = 9, 
and z = 15, then y = 36. 

c. Write an equation for the given relationship. 

d. Find the constant of variation. 

e. What is the value of y, when w = 16, x = 8, and z = 20? 


Pana we 


The ideal gas law is PV = 0.08206nT. 

f. How many moles of gas are in a 30 liter scuba canister if the temperature in 
the canister is 300 K and the pressure is 200 atmospheres? Round the answer 
to the nearest tenth. 

g. Solve the ideal gas law for V. What type of variation exists between V and P? 
between V and n? 

The volume V of a right circular cone varies jointly with the square of the radius of 

the base r and the height of the cone A. 

h. Write an equation relating the radius, height, and volume of a right circular 
cone. 

i. The volume of a right circular cone with a radius of 2 centimeters and a height 
of 4 centimeters is 16.76 cubic centimeters. Find the constant of variation to 
the nearest hundredth. 

j. What is the volume of the cone pictured below? 


= <= y 
.—=_— 


~~ rae 


~~ Geo — 


| 


= Se 


4 


— > i 
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Solving Inequalities with Variables on 
Both Sides 


| Warm Up 1. Vocabulary An equation or inequality that is always true is called a(n) 
aCe (identity, solution). 


Solve each inequality. 


262245 3, 3k, 3 

(70) (702) 4 8 

4.2p +3 < —25 5. 5x — 3 — 7x < —9 
(77) (77) 


New Concepts Sometimes an inequality will have a variable on both sides of the inequality 
sign. A solution to such an inequality is found by transforming the inequality 
so that the variable is isolated on one side of the inequality. 


Solving Inequalities with Variables on Both Sides 


Solve and graph each inequality. 


2x+7>—5x +21 


SOLUTION 
2x +7>—-5x4+ 21 


7x +7>21 Add 5x to both sides. 
7x > 14 Subtract 7 from both sides. 
x>2 Divide both sides by 7. 


Graph the inequality on a number line. 


Hint SOLUTION 
The order of the 2b. + 5 > b = 2 
inequality is reversed 8 16 8 16 
when the inequality is 
multipliedior dividediby -6b $ > Subtract £ from both sides. 
a negative number. 8 16 16 8 
-40 > -1 Subtract = from both sides. 
7 , . -8 
b< 6 Multiply both sides by =. 


Graph the inequality on a number line. 


Online Connection Se 
w m 
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Caution 


If the operation symbol 
in front of the term being 
distributed is subtraction, 
multiply all the terms 
inside the parentheses by 
the opposite of the term. 


Math Language 


The solution set is 

the set of values that 
makes an inequality 
true. If the inequality is a 
contradiction, then the 
solution set is empty, 
represented by Ø. 


Example 2| Simplifying Each Side Before Solving 
Solve and graph the inequality. 


2(x — 8) — 3x > 6 — 3(2x + 4) 

SOLUTION 

2(x — 8) — 3x > 6 — 3(2x + 4) 

2x — 16 — 3x > 6 — 6x — 12 
=x — 16 > —6x — 6 


Distributive Property 


Combine like terms. 


5x — 16 > —6 Add 6x to both sides. 
5x > 10 Add 16 to both sides. 
x>2 Divide both sides by 5. 


Graph the inequality on a number line. 


0 2 4 6 


Inequalities can be sometimes true, always true, or never true (false). 
An inequality or equation that is always true is called an identity. 


A contradiction is an inequality or an equation that is never true (false). 


= Example H Solving Special Cases 


Determine whether each inequality is sometimes true, always true, or never 
true (false). If it is sometimes true, identify the solution set. 


3x 4+4—x>2x 47 


SOLUTION 


3x+4—-—x> 2x4+7 
2x+4> 2x+7 Combine like terms. 
z2x z2x 
4>7 X 


Subtraction Property of Inequality 


The inequality is never true (false), so it is a contradiction. 


3(2y — 6) < 6y +4 
SOLUTION 
3(2y—6)< 6y4+4 
6y—18< 6y+4 Distributive Property 
=o = 
—-18<4 Vv 


Subtraction Property of Inequallity 


The inequality is always true, so it is an identity. 
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= Example EJ Application: Dog Breeds 


The table shows the average number of American Kennel Club registrations 
(rounded to the nearest 100) for Bernese mountain dogs and rottweilers. 


American Kennel Club Registrations, 2002-2006 


Breed 2006 Registrations ey 
Change 
Bernese Mountain Dogs 3700 300 
Rottweilers 14,700 —1900 


If the trend continues, in which year will the number of registered Bernese 
mountain dogs be equal to or exceed the number of registered rottweilers? 


SOLUTION 
Write an expression for the number of registered dogs for y years after 2006. 
Bernese mountain dogs: 3700 + 300y 
rottweilers: 14,700 — 1900y 
3700 + 300y > 14,700 — 1900y Write an inequality. 


3700 + 2200y > 14,700 Add 1900y to both sides. 
Math Reasoning 2200y = 11,000 Subtract 3700 from both sides. 
y=5 Divide both sides by 2200. 


Analyze In the year 2011, 
how does the number of : f ; 
rotweilers comipareito The solution y => 5 does not answer the question. The variable y represents 


the number of Bernese the years after 2006. 


mountain dogs? Explain. 
2006 + 5 = 2011 


If the trend continues, the number of Bernese mountain dogs registered 
will be equal to or exceed the number of rottweilers registered in 2011. 


Lesson Practice 


Solve and graph each inequality. 


a. 4x — 8 > -—2x +4 b. —— 
(Ex 1) (Ext) 5 


c. 4(x — 1) — 2x < 6 — 5(x + 2) 


(Ex 2) 
Determine whether each inequality is always true, sometimes true, or never 
true. If it is sometimes true, identify the solution set. 


d.x+54+3x>4x4+ 19 ex+5>x-3 


f. The table shows the average number of cell phone minutes used by 


(Ex 4) ` 
Ara and Lexi. 


User January Average | Average Change, January-May 
Ara 4000 500 
Lexi 12,000 —500 


If the trend continues, in which month will Ara’s average minutes be equal 
to or greater than Lexi’s? 
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Practice Distributed and Integrated 


Factor completely. 


1. w? — 13w + 36 2. -g+qt+ 42 
(72) (79) 

3. 30x* — 7xy — 2y” 4. xX —11 + 6x — 44 
(75) (72) 

Solve. 

5. |x — 3| = 14 6. |x + 4| =7.5 

(74) (74) 

1 fa SG 8. 12 — 3d < —3 
(77) 8 (77) 


Solve and graph. Then check the solution. 
*9, 6v + 5> —2v -3 10. y+ 4.5 < 10 
(81) (66) 


Write an equation for each of the lines described. 


11. a line that passes through (1, —2) and is perpendicular to y = 2x + 6 


12. a line that passes through (6, 5) and is parallel to y = —x + 4 


13, Multi-Step To win a game, Alvaro needs to spin a black section or the number 10. 


a. What is the probability of spinning a black section? 
b. What is the probability of spinning a 10? 
c. Are the events inclusive or mutually exclusive? 


d. What is the probability of Alvaro hitting a black section or the number 10? 


(Employment) (Employment) The table below shows the number of people employed in the United 
’ States. Make a scatter plot of the data. 


U.S. Employment (in millions) 
Year 1970 | 1975 | 1980 | 1985 | 1990 | 1995 | 2000 
Employment (in millions) | 79 86 99 107 | 119 | 125 | 137 


15, Verify Show that 2 is a solution of the compound inequality x < 3 OR x > 6. 


16, (Gardening ) Debra i is planting a square garden. The side length is 8 + V8 inches. 
” Write an expression to find the area of the garden, and then find the area. 
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ws 17. Measurement To find the values of x for which the triangle 
would have a perimeter of more than 81 units, solve the inequality 
x + (x + 13) + (2x + 12) > 81. 


x x+13 
2x + 12 
N18, Write How do changes to the value of b affect the graph of y = —— + c? 


=; 


*19. Two number cubes are rolled and their values are added. One number cube is 
€% Tabeled 1-6. The other has two of each of the numbers 1, 2, and 3. The possible 
outcomes are displayed in the table. 


What is the theoretical probability of each possible sum? 


Cube 1 

TO Nee 
m2/3/4/5/6|7 
al2/3/4/5/6]7]8 
2/3/4/5]/6]/7]/8]9 
“lat2f3alals]e]7 
m™3/4/5/6/7/8 
3/4/5)6)/7/8]9 


20. Manipis Choice What is the horizontal asymptote for the rational expression 
k y= S ym F 4? 
A y=-2 B y=4 C y=-4 D y=7 


21. (Football) A football is kicked into the air. In the expression —5? + 25t — 30, 
t represents the time when the ball is 30 feet in the air. Factor the expression 
completely. 


22. Error Analysis Two students factor 9m°x* + 81mx* + 126x°. Which student is correct? 
í Explain the error. 


Student A Student B 
9m?x? + 81mx? + 126x? 9m?x? + 81mx? + 126x? 
= 9x (m + 9m + 14) The GCF is 9x’. 
= 9x*(m + 2)(m + 7) Factor out 9x?. 
m? + 9m + 14 


= (m+ 2)(m+ 7) 


*23. (Games ) (Games) Two number cubes are rolled and their values are added. Find the 
te probability that the sum is less than or equal to 7. 
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G24. 


125; 


(80) 


26. 


(80) 


*27: 


(81) 


*28. 
(81) 


N29. 


(81) 


*30. 


(81) 


Geometry Students made five tetrahedrons, a three-dimensional figure with four 
triangular faces, and labeled the faces 1-4. Use an equation to find the probability 
that all five tetrahedrons land on 3. 


Error Analysis Two students find the probability of rolling two number cubes and 
getting a sum less than 6. Which student is correct? Explain the error. 


Student A Student B 
case ieee 
36 18 345 I2 


Multi-Step A game has two spinners. After spinning both spinners, the sum of the 
spins is found. 


b. What is the probability that the sum is greater than 8? 


Multiple Choice What is the first step in solving the inequality 
2(x +5) >x+ 12? 
A Combine the variables. 


B Use the Addition Property of Inequality. 

C Apply the Distributive Property. 

D Use the Multiplication Property of Inequality. 

(Travel ) A car rental company charges $40 a day with no additional mileage fees. 


Another company charges $24 each day plus $0.16 per mile. How many miles 
would have to be driven in one day for the first company to offer the better deal? 


Write Explain how to solve the inequality 2x + 5 > —3(x — 15). Identify the 
solution. 


Estimate During their freshman year, Malcolm averaged 17.3 points per game 
and Frederico averaged 15.2 points per game. In their sophomore year, Malcolm 
averaged 19.1 points per game and Frederico averaged 18.4 points per game. 

If the trend continues, in which years will Frederico have a better average than 
Malcolm? 
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1. Vocabulary A(n) is made up of two inequalities combined 
with the word and or or. 


Solve each inequality. 

2. 8x > 6x — 12 

(81) 

3. —1 —(—7) < 3(y — 6) 


(77) 


4.x -2<-7OR2x=I11 


(73) 
5. Multiple Choice Which compound inequality is equivalent to 6 < —2x < 22? 
73) 

A -ll<x<-3 B -ll1>x2>-3 


C8&8&<x< 24 D —24<x<-8 


New Concepts Inequalities can be solved in two or more steps using inverse operations. A 
compound inequality is made of two inequalities joined by the word AND 
or OR. 


—2<xANDx<5 x<-4ORx21 


Solving Multi-Step Compound Inequalities 


Hint 
The term AND indicates Solve and graph each inequality. 
that the solution must 
satisfy both inequalities. = = = 
The term OR indicates te= OE A 
that the solution must SOLUTION [Isolate the variable in both inequalities. 
satisfy either inequality. 
4x —-7<30OR2x-—19>-7 
+7 +7 +19 +19 Addition Property of Inequality 
4x < 10 OR 2x > 12 Simplify. 
ax < av OR 2x > I Division Property of Inequality 
4 4 2 2 
1 SHH HO 
x <2, OR x > 6 01234567 


~9<3x-4+42x<11 


SOLUTION Isolate the variable between the inequality signs. 


Caution 
Be sure to perform —9 < 3x — 44 245 UU 
inverse operations on eye ; 
Aline parts of the +4 +4 +4 Addition Property of Inequality 
compound inequality. —5<3x+2x<15 Simplify. 
= < > < 2 Division Property of Inequality 
-l <x<3 <1 
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Hint 


To find the mean 
(average) of a set of data, 
divide the sum of the 
data by the number of 
data in the set. 


Online Connection 
www.SaxonMathResources.co 


B] 


" Example 2 | Simplifying Before Solving Inequalities 


Solve the inequality. Justify each step. 


—15 < 3(2x — 1) < 39 


SOLUTION 

—15 < 3(2x — 1) < 39 

—15 < 6x— 3 < 39 Distributive Property 

+3 +3 +3 Addition Property of Inequality 
—12 < 6x < 42 Simplify. 

4 ~--12< 1 e6x < i «42 Multiplication Property of Inequality 
—2<x<7 Simplify. 


—12 > —6b — 18 OR —2(4 — b) = 10 

SOLUTION 

—12 > —6b — 18 OR —2(4 — b) > 10 

—12 > —6b — 18 OR —8 + 2b > 10 Distributive Property 


+18 +18 +8 +8 Addition Property of Inequality 
6 > —6b OR 256218 Simplify. 
6 —6b 2b _ 18 ste 
=e < S OR 7 > 5 Division Property of Inequality 
-l<b OR b> 9 Simplify. 


= Example By Application: Zoology 


Zoologists randomly choose 5 zebras out of a herd of 20. Four zebras 
weigh 540 pounds, 550 pounds, 520 pounds, and 530 pounds, respectively. 
What could the weight of the fifth zebra be if the average weight of all 5 
zebras is to be between 500 and 600 pounds? 


SOLUTION Set up a compound inequality representing the situation 
and solve. 


Minimum Weight Mean Weight Maximum Weight 
greater than or equal tL Sh ae less than or equal 
to 500 to 600 
500 < 540 + 550 + = + 530+ x < 600 
500. 5 <4. 5 < 600.5 

2500 < 2140+x< 3000 
—2140 —2140 —2140 
360 < x < 860 


The fifth zebra’s weight could be between 360 Ib and 860 Ib, inclusive. 
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Lesson Practice te 


Solve and graph each inequality. 
a. 2x+9<8OR3x+3> 12. 
b. 24 < 2x +8 < 36. 
pole the inequality. Justify each step. 
c. 6 <2(x +12) < 12 
d. —16 > 2(x — 2) OR 27 < 3(x + 2) 
e. Of 4 babies born in a hospital in | night, 3 have weights of 5.2 pounds, 


MA pounds, and 7.5 pounds, respectively. What could be the weight of the 
fourth baby if the average of all their weights fall within 6 and 8 pounds? 


Practice Distributed and Integrated 


Factor completely. 


1. 2x7 + 9xy + 7y? 2. —4m + 8mn + 5n? 
(75) (75) 
Find the product. 
3. a= 1) 4. (2x + V3 )(2x — V3) 


Find the excluded values. 
5 "2 6 yea 
(78) 2m — 10 (78) —2y—6 
Solve the inequality. Then graph and check the solution. 
7.2z2-6<2z 


(66) 


3. Solve and graph 2x +9 > —x + 18. 


Determine if the following systems of equations are consistent and independent, 
consistent and dependent, or inconsistent. 
Pe ae eae 10, y=3x 


y=10x+8 2y = 6x 


1. Multi-Step The perimeter of a square area rug is 48 feet. What is the length of each 
side? Express your answer as a radical number. 


12. (Quilting) A quilter uses a series of rectangular patterns to design quilt blocks. The 
(72) . : : 2 2 

area of the quilt block can be represented by the trinomial (x “ + 7x + 12) cm’. 
If he plans a quilt block with x having a value of 20 centimeters, what is the 
dimension of the longer side of the block? 


13. Multi-Step A real number is less than 12 or is greater than 15. 
’ a. Write a compound inequality that represents the situation. 


b. Graph the solution. 


540 Saxon Algebra 1 


13, 


15. 


(77) 
@ 's 


17. 


(79) 


18. 


(79) 
#19. 


(80) 


20. 


(80) 


*21. 


(80) 


*22. 


(81) 


Estimate What is the lesser value of q in the solution set of |g — 24.9| = 5.1? 


(Cell Phones ) You pay $10 a month plus $0.30 per minute for your cell phone. You 
budget $20 each month for your bill. To find the maximum minutes you can use 
your phone, solve the inequality 10 + 0.3m < 20. 


Probability Write a rational function that expresses the following probability. 
Find the probability y of randomly choosing a red marble out of a bag full 
of x number of marbles that contains only one red marble. 


Verify Show that —8u°y + S6u*y — 80u*y = —8u*y(u — 5)(u — 2). 


Multiple Choice Which expression is the complete factored form of 
3x° + 6x? — 45x*? 
A 3x*(x — 3)(x + 5) B x‘(3x — 9)(x + 5) 


C x*(x — 3)(3x — 15) D (3x — 9)(x°+ 5x*) 
Use the graph to find the theoretical probability of receiving each grade. 


Frequency of Grades 


=š 


ONFDWOO 


Grade 


A Punnett square shows the probability distribution for genes. A short 
pea plant contributes two short genes, labeled “t.” A tall pea plant contributes T 


two tall genes, labeled “T.” The plant will be short if it inherits the combination 
“tt.” “TT” means the plant will be tall. The combination “Tt” also results in a tall t | Tt 
plant. What is the probability that this plant will be short? Explain your answer. 


Tt 


Tt 


Error Analysis Two students use an equation to find the probability of getting 
heads on four coins and rolling a 2 or 3 on two number cubes labeled 1—6. Which 
student is correct? Explain the error. 


Student A Student B 
P(4 heads and two 2 or 3) = P(4 heads and two 2 or 3) = 


(5). (1. 4)" l DE =- 
2 6 6 ~ 20,736 2 3) 144 


Multi-Step Veejay is throwing a party. It costs $75 to rent a skating arena plus $3 
per person to rent skates. It costs $100 to rent a bowling alley plus $2 per person 
to rent bowling shoes. How many people would Veejay have to invite to his party 
for the bowling alley to cost more than the skating arena? 

a. Write an inequality to answer. 


b. Solve the inequality. 


c. Explain the correct domain of the solution set. 
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23. 


Az. 


(81) 


*25. 
(81) 


*26. 


(82) 


*27. 


(82) 


*28. 


(82) 


*29. 


(82) 


*30. 


(82) 
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(Music) Amber normally listens to 1 new CD and 7 old CDs every day. She starts 
’ to listen to 2 more new CDs each day and 1 less old CD each day. How many days 
will it take her to listen to more new CDs than old CDs? 


Geometry The length of a rectangle is greater than its width. The length is 4x + 7 
and the width is 5x — 2. What does the value of x have to be for this statement to 
be true? 


Error Analysis Two students are told to write an inequality that is a contradiction. 
Which student is correct? Explain the error. 


Student A Student B 
—24+x>x+3 2x + 24 < 3x + 24 


Solve the inequality. Justify your steps. 
—17 > —2x — 7 OR 27 > 3(x + 6) 


Multiple Choice What is the solution to 32 < 7x + 11 < 39? 
A 21>x> 28 B3<x>4 


C3<x<4 D3>x>4 


An average level of HDL, a type of good cholesterol, for a 
person is usually no more than 60, and an unhealthy level is lower than 40. 

A doctor sees 4 patients and tests their HDL levels. The first 3 levels are 45, 52, 
and 60. What can the fourth patient’s HDL level be if the average of all four 
patients’ levels fall in the average, but not unhealthy, range of levels? 


Formulate Half of Mr. Rubenstein’s math class studied for the test and the other 
half did not. Everyone who studied for the test got a score no lower than 90; 
everyone who did not study got a score lower than 70. Write the scores of the class 
as an inequality. 


Estimate Felipe wants to earn a grade between 90 and 100 in math. There are 

4 major tests over the year, which are averaged to determine his final grade. Felipe 
scored 94, 88, and 91 on the first 3 tests. What must he score on the last test for his 
average grade to fall between 90 and 100? Round his scores to solve. 
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t Vocabulary A trinomial that is the square of a binomial is 
called a(n) 


Factor. 

— 2 3 5 
2 3x* — 12x Bs 48y° + l6y’ — Soy 
Multiply. 
a (2b — 3)* a (3x + 7) (3x —7) 


New Concepts Look for a pattern in the products. 
(x + 1)? = (x4 1)(x4 1) =2x°4+2x4+1 
Dea — 42 
E (x + 2)? =(x+2)(x+2)=xX+4x+4 
check the products of (x + 3)" = (x + 3)(x + 3) = ?+6x+9 
these binomials? 
(x — 1)? = (x - 1)(x- 1) =x -2x4+1 


(x — 2)? = (x — 2)(x — 2) =x -4x +4 


2 z 2 
Math Reasoning x°+2-1x4+1 
x? 4+2+2x +2? 

x? 4+2+3x 4 3? 
x?—2+1x+(-1)’ 


x? —2+2x + (—2)? 


,yyvy 


The pattern is: 

Square the first term in the binomial. 
Square the second term in the binomial. 
Multiply the product of both terms by 2. 


Recall that a perfect-square trinomial is a polynomial that is the square 
of a binomial. The trinomial has the form a’ + 2ab + b’ or œ — 2ab + b’. 
When squaring binomials use the following patterns: 


(a+ bP =a + 2ab +b 
(a— b? =a — 2ab + b’ 


Use the same patterns to factor perfect-square trinomials. 


Perfect-Square Trinomials 


The factored form of a perfect-square trinomial is: 


@ + 2ab + b? = (a +b) Example: x? + 12x + 36 = (x + 6) 


Online Connection 
www.SaxonMathResources.com æ@ — 2ab + b? = (a = by Example: x? — 12x + 36 = (x = 6)? 
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Hint 
The original area covered 


by the phone tower 
signal was 7r. 
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Factoring Perfect-Square Trinomials 


Determine whether each polynomial is a perfect-square trinomial. If it is, 
factor the trinomial. 


x+6x+9 


SOLUTION 

+ 6x +9 

=x°4+2+3x+3’ Write in perfect-square trinomial form. 

= (x + 3) It is a perfect-square trinomial. 

x —2x+4 

SOLUTION 

x —2x+4 

#¢x?—2-1x+2? This is not equivalent to the perfect-square 
trinomial form. It is not a perfect-square 
trinomial. 

36x? — 48x + 16 

SOLUTION 

36x — 48x + 16 

= 4(9x* — 12x + 4) Factor out 4. 


= 4[(3x)? — 2 + (3x)(2) + 27] Write in perfect-square trinomial form. 


= 4(3x — 2)? It is a perfect-square trinomial. 


= Example H Application: Cell Phone Towers 


A cellular phone tower’s signal covers a circular area 

with a radius r in miles. The strength of the signal is 

increased, and now covers an area of mr? + 107r + 257 4 
square miles. By how much did the radius of the coverage i 
area increase? 


SOLUTION 

Factor the expression for the new coverage area. 

T + 10ar + 257 

= 71(r’ + 10r + 25) Factor 7 out of the expression. 
=n( +2. 5r +5) =rm(r+5 Write in perfect-square trinomial form. 
The radius of the new circle is r + 5. 


The radius of the coverage area increased by 5 miles. 


Hint 


Use exponent rules. 
mî = m = m? š m? 
nÉ = ns = n? m n? 


Look for a pattern in the products. 


(x+1)\(xx-1)=xX-1 —> (x-x)-Ix4t1x-(1-1l) =x — 


12 


(x+2)(x-2)=x°-4 —> (x+x)-2x4+2x—-(2+2)=x°-2? 
(x+ 3)(x-3)=x°-9 —> (x-x)-3x43x-(3-3) =X -37 


(a+ b)(a—b)=a-b —> (a+a) -—ab+ab—(b+b)=a-b 
The pattern can be used to factor the difference of two squares. 
Difference of Two Squares 
The factored form of a difference of two squares is: 
a — b’ = (a+ b)(a— b) Example: x’ — 49 = (x + 7)(x — 7) 

Factoring the Difference of Two Squares 

Determine whether each binomial is the difference of two squares. If so, 

factor the binomial. 

4x? — 25 

SOLUTION 

Ax’ — 25 

= (2+2)(x+ x) — (5-5) Factor each term. 

= (2x)? — 5 Write as a difference of two squares. 

= (2x + 5)(2x — 5) Factor. 

9m* — 16n° 

SOLUTION 

9m* — 16n° 

= (3 + 3)(m +m’) — (4+ 4)(n'+n°) Factor each term. 

= (3m’)? — (4n*)? Write as a difference of two squares. 

= (3n? + 4w) (3m? — 4n’) Factor. 

x —8 

SOLUTION 

x —8 

= (x. x) — (4-2) Factor each term. 

=x = 8 This is not a difference of two squares. 

~64 + 28 

SOLUTION 

—64 + 2 = z — 64 Write terms in descending order. 

= (zf. zł) — (8+8) Factor each term. 

=(źŹ -8 Write as a difference of two squares. 

= (z* + 8)(zf— 8) Factor. 
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Math Reasoning 


Analyze Suppose the 
side length of the larger 
square is double the side 
length of the pond. What 
is the area of the border? 
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= Example EY Application: Garden Planning 


Ganesh is designing a square border around a square pond. The area of 
the pond is 225 square feet. Use the difference of two squares to write an 
expression that represents the area of the border. 


2f 
border 
SOLUTION 
Area of larger square: Area of pond: 
A=lw A=lw 
=(2) Cf) 225 = (15)(15) 


Find the difference between the area of the square surrounding the pond 
and the area of the pond. 


(2f)? — (15)? Write as a difference of two squares. 
= (2f — 15)(2f+ 15) Factor. 
The area of the border is (2f — 15)(2f+ 15) ft. 


Lesson Practice 


Determine whether the polynomial is a perfect-square trinomial. If so, 
factor the trinomial. 
(Ex 1) 

a. x? + 14x + 49 

b. 6n* — 12n? + 6 

c. 37 +9g +9 


d. A radio tower’s signal covers a circular area with a radius r in miles. 
(Ex2) ba 
The strength of the signal is increased, and now covers an area of 
T? + 127r + 367 square miles. By how much did the radius of the 
coverage area increase? 


Determine whether the binomial is the difference of two squares. If so, factor 


the binomial. 
(Ex 3) 


e. 25x° — 4 f. 9b? — 100° 
g. x — 14 h. —81 + x” 
P i, A square border is designed around a square pool. 


Use the difference of two squares to write and factor | | s |34 
an expression that represents the area of the border. 


Practice Distributed and Integrated 


Find the product. 


1, (74 V6)(4— v9) 2, (x+ VT) - v3) 


Solve 
z3 b3. 32_3 4. 11 < 5h — 21 
a 4 874 8 (81) 2 Se 
Factor completely. 
5. 3x° — 3x* — 216x° 6. —12x° — 48x 
(79) (79) 


Determine whether the polynomial is a perfect-square trinomial or a difference of two 
squares. Then factor the polynomial. 


*7. x? + 10x + 25 
(83) 


*8. x7 + 12x + 36 
(83) 


2 Geometry Show that TUV is a right triangle. 


“10. Analyze The expression —7x + 2y is one factor of a difference of two squares. 
“ What is the expanded polynomial? 


11. Raul and his friends are hiking a 4-mile trail. After 2 hours of hiking, 
ú they turn off of the path to find a spot for lunch, and then hike back to the trail 
and continue to the end. Write an inequality to represent x, the total distance 
they hiked. 


Determine if the following systems are consistent and independent, consistent and 
dependent, or inconsistent. 


Le lama ae a 


y-2x= 3x = 4.5y — 6 


14. Find the probability of rolling a sum of 10 or a set of doubles with two 
number cubes. 
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15. 
(70) 


16 


(73) 


17. 


(74) 


18. 


(75) 


19 


(78) 


© 


20. 
(79) 


21. 


(80) 


22. 


(80) 


na 
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Multi-Step The local bank offers a savings account with a 3% annual interest rate. 
Alfred wants to earn at least $60 in interest. How much should he deposit? 

a. Write an inequality to represent the situation. 

b. Solve the inequality. 

c. How much should he deposit? 


d. Graph the solution. 


Food Packaging ) The label of a certain cheese states that it weighs 8 ounces. The 


actual weight of the product sold is allowed to be 0.2 ounces above or below that. 
Write a compound inequality that represents this situation. 


x+3 
Multi-Step Solve b 7 | = 6. 


a. Isolate the absolute-value expression. 


b. Use the definition of absolute value to rewrite the absolute-value 
equation as two equations. 


c. What is the solution set? 


Generalize Explain how you know if the second terms of binomial factors are 
both positive, both negative, or have opposite signs. 


A preschool has a budget of $1000 to buy new outside toys. They will 


receive | free toy when they place the order. The number of toys, y, that they can 


get is given by y = 1000 + 1, where x is the price per toy. 


a. What is the horizontal asymptote of this rational function? 

b. What is the vertical asymptote? 

c. If the price per toy is $5, how many toys will they receive? 

Measurement The length of the hypotenuse of a right triangle is found by adding 
the squares of the two legs and then taking the square root. The sum of the 


squares of the legs is 16m° + 320m° + 1600m*. Find the length of the hypotenuse 
by factoring. 


Verify The table shows that the theoretical Tails Heads 
probability of landing on heads two times l Tails TT TH 
when flipping two coins is 7. Use an equation 


to show that the probability is correct. Heads = = 
Multiple Choice Using the table, what is the Red Yellow Green 
probability of rolling an even number and l IR ly IG 
spinning a yellow or a green? 
l l 2 2R 2Y 2G 
Ay B - | 3R | 3Y 3G 
4 4R 4Y 4G 
ct bD —— 
18 1944 5 5R 5Y 5G 
6 6R 6Y 6G 


Write Describe how factoring can help find 45° — 15°. 
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*24. 
( 


25. 


(81) 


26. 


(82) 


*27. 


(82) 


*28. 


(82) 


*29. 


(83) 


*30. 


(83) 


Error Analysis Beth claims that the inequality 12x + 67 > 52 + 5x + 15 is always 


” true for any value of x. Is Beth correct? Explain the error. 


(Finances ) Chad works 20 hours each week. Juan works 10 hours and makes an 
additional $50 in tips each week. They both get paid the same amount per hour. 
How much money do they each have to earn per hour for Chad to make more 
money than Juan? 


Error Analysis Two students solve the following compound inequality. Which 
student is correct? Explain the error. 


Student A Student B 
10<—2x+2< 16 10 < —2x +2 < 16 
—4 < x< -1 —-4>x>-7 


Multi-Step Yvonne learns that a refrigerator should be kept at a temperature of no 


more than 40°F but warmer than 32°F. 

a. Write an expression to show the possible range of proper refrigerator 
temperatures. 

b. Yvonne tests the temperatures of some refrigerators at an appliance store. 
The first 4 temperatures are 35°, 40°, 20°, and 45°. What should the last 
temperature be if the average of the temperatures is within the proper 
temperature range? 


Justify Solve the inequality 28 < 2(x + 3) < 42 and justify each step. 


Multiple Choice Which expression is a perfect-square trinomial? 
A 9X + 49 B 64x — 100 


C 6x’ + 48x — 96 D 49x — 28x + 4 


(Home Improvement ) A square storage shed sits in the corner of a square deck that 
has a side length of s feet. The shed has a side length of 8 feet. Harper wants to 
apply a coat of paint to the deck. Write and factor an expression to find the area 
of the deck Harper will paint, not including the storage shed. 
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1. Vocabulary The equation f(x) = 7x? — 3x + 1 is written in 


(25) : : 
(expanded, function) notation. 


Evaluate. 

2. 6x? for x = 2 3. x? — 4x + 3 for x = —3 
(9) (9) 

4. 500 — 7x? for x = —10 


5 Multiple Choice Solve 7x — y = 2 + 6x for y. 


A y= B y=x-2 Cy=—x D y=13x+2 


New Concepts A function pairs each value in the domain with exactly one value in the 


Math Language 


The table shows ways to 
describe the domain and 


range. 
Domain Range 
x-values y-values 
Independent | Dependent 
variable variable 
x f(x) 


Math Language 


Quadratic comes from 
the Latin word quadratus, 
which means “square.” 
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range. A quadratic function is a function that can be written in the form 
f(x) = ax’? + bx + c, where a is not equal to 0. So, quadratic functions must 
have a quadratic term, but they may also have a linear and/or a constant term. 


f(x) = ax? + bx + c, where a 4 0 


quadratic constant 
term linear term term 


All quadratic functions consist of a polynomial expression with a degree 
of exactly 2. The degree of a polynomial is the same as the term with the 
greatest degree. The polynomial can be named by its highest degree. 


Polynomial | Degree | Name Using Degree 
3x +2 l Linear 
xX +4x-—5 2 Quadratic 
2x — x +1 3 Cubic 


A quadratic function can be written in many ways; however, there is a 
standard way to write a quadratic function. 


Standard Form of a Quadratic Function 


The standard form of a quadratic function is f(x) = ax? + bx + c, where 
a, b, and c are real numbers and a +Æ 0. 


If a function cannot be written in the standard form of a quadratic function, 
then the function is not quadratic. 


Math Reasoning 


Write What type of 
function is related to the 
equation y = 5 + 2x? 
Describe the graph that 
represents the equation. 


Math Reasoning 


Analyze Compare the 
widths of the graphs 
representing f(x) = x? 
and f(x) = —3x’. 


Online Connection 
www.SaxonMathResources.co! 


: 


The graph of f(x) = x’ is known as the quadratic 
parent function. Graph the parent function by making 
a table of values. Plot the points and connect them 
with a smooth U-shaped curve called a parabola. 


Identifying Quadratic Functions 


Determine whether each function represents a quadratic function. 


a.) y+ 7x = 40-6 


SOLUTION 
y+ 7x = 4x —6 
y=4x —7x —6 Solve for y. 


It is a quadratic function because it can be written in the standard form of a 
quadratic equation. 


b.) y= 54 2x 


SOLUTION 

y= 2x 

Since there is no quadratic term, it is not a quadratic function. 
-2x + y = -5X + xX 

SOLUTION 

2% + y = -5x + X 

Add 2x° to both sides. 


Since there is a cubic term, it is not a quadratic function. 


y= 3x3 4+ x? 


x -4|-2/ 0/2 /| 4 
y | 16] 4] 0] 4 | 16 


Example 2! Graphing Quadratic Functions Using a Table 


Use a table to graph the function. 
fx) = -3x 
SOLUTION 


Plot the points in a coordinate plane and 
draw a smooth curve through the points. 


x —2 
Y —12 


—1 0 1 2 
=3 0 —12 
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Math Reasoning 


Analyze If a pebble 
were dropped from a 
144-foot-tall cliff, what 
would be a reasonable 
domain and range? 
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The direction of a parabola can be determined by value of the coefficient of 
the quadratic term. 


Direction of a Parabola 


For a quadratic function in standard form, y = ax? + bx + c: 
If a < 0, the parabola opens downward. 


If a > 0, the parabola opens upward. 


= Example EJ Determining the Direction of a Parabola 


Determine whether the graph of each function opens upward or downward. 


f(x) = 3x? + 8 


SOLUTION 
f(x) = 3x? + 8 a=3 


The graph opens upward because a > 0. 

(b.) Ax) =3x-x +5 

SOLUTION 

f(x) =3x-x +5 

f(x) =x +3x+5 Write in standard form. 


Since a = —1, a < 0 and the graph opens downward. 


Example Application: Free Fall 


A pebble is dropped from a 256-foot-tall cliff. The equation 256 — h = 167 
can be used to find the height / of the pebble after falling for t seconds. 
Find the height of the pebble after falling for 2 seconds. 


SOLUTION 
Understand Determine the height of the pebble using the function 
256 — h = 160’. Define the variables in the function. 
h = height in feet t = time in seconds 
Plan Solve the equation for height /, and then find A when t = 2. 
Solve Solve the equation for height h. 
256 — h = 16r 
h = — 16f + 256 

Find h when ¢ = 2. 
h= —16ť + 256 

= —16(2) + 256 

= 192 feet 
The height of the pebble after falling for 2 seconds is 192 feet. 


Check Make a table of values. Choose positive values for the number of 
seconds ¢. 


t 0 1 2 3 
h 256 | 240 192 112 0 


From the table the range is 0 < h < 256 and the answer was 192 feet, so the 
answer is reasonable. 


Lesson Practice te 
Determine whether each function represents a quadratic function. 
a.4—y=x-2x°-3 
bx=—xt+y 
c. 4=y 
Use a table of values to graph the function. 
a K(x) = 42 -3 


x | —2 | -1| 0 1 2 
y 


Determine whether the graph of each function opens upward or downward. 
(Ex 3) 


e. f(x) = 2x7 — 4 f. f(x) = 2x — 5x 
g. An acorn falls from a 16-foot-tall oak tree. The equation 
4 h = —16f + 16 can be used to find the height A of the acorn after 


falling for ¢ seconds. Find the height of the acorn after falling for 0.5 
seconds. 


Practice Distributed and Integrated 


Determine whether the polynomial is a perfect-square trinomial or a difference of two 
squares. Then factor the polynomial. 


1. + 189 + 81 *2, 36x? — 144 
(83) 


(83) 
Simplify. 


a V124+ V48 — V27 a V18 + V32 + V50 


Solve. Graph the solution. 
5. 2p+7>p—10 Oe ere OR Ie ert 


(77) 


`T, Rewrite x + 15x? — y = 4 in the standard form of a quadratic function, if 
H possible. 
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Find the probability of the following events. 


3: spinning a blue section or a letter B 
a spinning a gray section or a letter D 


10. spinning a white section or a letter C 


11, (Computer Electronics ) The failure rate for desktop computers is 5% for the first year 
’ of use. For notebooks it is 15%. If you purchase both a new computer and a 
notebook, what is the probability that either one will fail in the first year? 


12. Multi-Step Use the scatter plot. 
a Using two points on the line, find an equation for the trend 
line. 


b. Does the graph show a positive correlation, a negative 
correlation, or no correlation? 


Sales (dollars) 


12345678 
predict the ages and weights of patrons. For a fee, one guesser claims Day 

she can predict a patron’s weight within three pounds of the correct 

weight. If the guess is incorrect, the patron receives a prize. Write and solve an 

absolute-value equation for the maximum and minimum values of a correct guess 

for a person weighing 162 pounds. 


13. (Entertainment) People are often employed by amusement parks to 


14. Multi-Step The success rate on an exam is represented by 72x° — 156x + 72. 
7” a. Evaluate the expression for x = 2. 


b. Factor the expression completely. 
15. Verify Show that V14 » V21 = 7V6. 


. : 1.6 
h l y = —— m. 
T Find the vertical asymptote: y 325478 


17. (Baseball ) A pop fly is hit into the infield. In the expression —5? + 40t — 35, 
ued represents the time that the ball was 37 meters high. Factor the expression 
completely. 


18. One student is selected from a school committee that has 12 seniors, 8 juniors, 
ip sophomores, and 4 freshmen. Make a graph showing the frequency distribution. 


ve) 19. Data Analysis Use the frequency distribution from the table to make a bar graph. 


= (80) 
Cucumber Caesar Carrot 
[ages selo Salad Salad Salad 
Number 12 16 22 10 


*20. The value of a varies jointly with b and c. What is the constant of variation if 
(mS a= 18, b = 2, and c = 3? Write an equation expressing the given relationship. 


21. Model Graph the solution for 2(x + 9) — 14 > 3x + 7 + 2x. 
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22. Multiple Choice What is the justification for subtracting 11 from all parts of the 
(82) . 5 

inequality 32 < 7x + 11 < 39? 

A Combine the variable. 


B Addition Property of Inequality 
C Distributive Property of Inequality 
D Multiplication Property of Inequality 


23. (Health Checks) A borderline unhealthy cholesterol level is between 200 and 240. 
” Five patients come to the doctor with borderline cholesterol levels. The first 4 
have levels of 210, 230, 225, and 235. What could the fifth patient’s level be if the 


average of all the patients’ levels are within the borderline unhealthy range? 


“24. Error Analysis Ms. Cho asks two students to factor the polynomial only if it is a 
ia perfect-square trinomial. Which student is correct? Explain the error. 


Student A Student B 


x + 8x — 16 = (x — 4)’ x’ + 8x — 16is nota 
perfect-square trinomial. 


*25. Multi-Step A cylindrical thermos has a radius of r. Beneath the outer surface 
is an insulating layer. The volume, in cubic centimeters, that the thermos 
can hold is given by the expression 307r? — 60ar + 307. 
a. Factor the polynomial representing the volume of the thermos. 


Insulating 
Layer 


b. How thick is the insulating layer? 
c. What is the height of the thermos? 


= 


*27. Multiple Choice Which function does the table of values s 2 1 1 2 
(84) 2 — 
represent? 
Ay=x+8 B y=-x’+ 12 y 6 6 4 0 =6 
Cy=x +2 D y=—x —3x+4 


2. Geometry The surface area of a cube is given by the expression 
6x2 + 36x + 54. What is the length of one side in terms of x? 


*28. Formulate Write the equation of a function with degree 1 and of a function with 
degree 2. 


*29. Generalize What is the relationship of the graph of y = x? to the graph of 
y= x? 


*30. (Water Fountains ) A circular fountain sits in front of a city library. A pool of water 


C9 surrounds a sculpture that sits on a circular platform in the middle. The radius 
of the sculpture is half the radius of the entire fountain. Write an equation to 
represent the area of the pool. Is the equation a quadratic function? 
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Solving Problems Using the Pythagorean 
Theorem 


| Warm U p 1 Vocabulary The square of an integerisa——— (perfect square, 
radical expression). 


Simplify. 

2. V 625 3. V196 4. V216 
(13) (13) (61) 
Estimate to the nearest tenth. 


5. V 389 


(13) 


New Concepts The Pythagorean Theorem states an important relationship among the 
lengths of the sides of any right triangle. 


Math Language Pythagorean Theorem 

The hypotenuse of a If a triangle is a right triangle 

right triangle is the side with legs of lengths a and b and c 
opposite the right angle. a 

The legs are the sides hypotenuse of length c, then 


that form the right angle. 
+b =e. p 


Seton Y Justifying the Pythagorean Theorem 
The legs of the four blue congruent triangles form a square. The gray 
quadrilateral is also a square. 


a b 
1. Explain why (a + bY represents the area of the outer square formed by 
the blue triangles. 
2. What area does the expression tab represent? 
3. Write an algebraic expression for the area of the gray square. 


4. Use the expressions from problems 1, 2, and 3 to translate the statement 
below into an equation. 


Area of outer square = Area of 4 triangles + Area of gray square 


=> Online Connection D 5. Show that the equation you wrote in problem 4 simplifies to 
Ww m 


ww.SaxonMathResources.co a + b? = e. 
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Hint 


Recall that (Va)? = a 
fora > 0. 


Calculating Missing Side Lengths 


Use the Pythagorean Theorem to find the missing side 
lengths. 


The side length c is 10. 


+b =e Pythagorean Theorem 7 
+r =P Substitute 4 for a, t for b, and 7 for c. 
16+ =49 Simplify. 
ra Subtract 16 from each side. 
t= V33 Take the positive square root of each side. 
t x 5.7 Estimate; round to the nearest tenth. 
Find side length k. k 
SOLUTION 
+b =e Pythagorean Theorem Ver 
k2+52=(V61) Substitute k for a, 5 for b, and V61 for c. 
k +25 =61 Simplify. 
k = 36 Subtract 25 from each side. 
k= V36 Take the positive square root of each side. 
k =6 Simplify. 


Find side length m in simplest radical form. 


SOLUTION p 
+b = e Pythagorean Theorem T 
122? + 8? = m? Substitute 12 for a, 8 for b, and m for c. 
208 = m Simplify the left side. 
208 =m Take the positive square root of each side. 
4V13 =m Simplify the square root. 
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6 

Find side length c. 
SOLUTION 8 

+b =e Pythagorean Theorem 

S+6=c Substitute 8 for a and 6 for b. 
644+ 36=c Simplify. 

100 ee Add. 
V100 =C Take the square root of each side. 
10 =c Simplify. Because c is a length, c cannot be negative. 


Find side length ¢ to the nearest tenth. 
t 
SOLUTION : 


557 


Hint 


Remember that since 
the hypotenuse is the 
longest side, the greatest 
number is subsituted 
forc. 


Math Reasoning 


Verify Show that the 
lengths 7, 11, and V170 
determine a right 
triangle, even though 
they do not forma 
Pythagorean triple. 
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The Converse of the Pythagorean Theorem is also true; that is, if a triangle has 
side lengths a, b, and c that satisfy the equation a’ + b = œ, then the triangle 
is a right triangle with legs of lengths a and b and hypotenuse of length c. 


Pythagorean Triples 


A Pythagorean triple is a group of three nonzero whole numbers a, b, and 
c that represent the lengths of the sides of a right triangle. Two triangles 
whose side lengths are Pythagorean triples are shown below. 


= Example BJ Determining a Right Triangle 


Determine whether the given side lengths form a Pythagorean triple. 


9, 40, 41 


SOLUTION 


Check whether 9, 40, and 41 satisfy the converse of the Pythagorean 
Theorem. 


9? + 40 2 41? 
81 + 1600 = 1681 
1681 = 1681 V 


Substitute 9, 40, and 41 into a? + b? = c’. 
Simplify. 
The equation is true. 


Because 9, 40, and 41 are three nonzero whole numbers that satisfy 
a + b? = œ, they form a Pythagorean triple. 


8, 10, 12 


SOLUTION 


Check whether 8, 10, and 12 satisfy the converse of the Pythagorean 
Theorem. 


824 102 212 
64 + 100 2 144 
164 £ 144 


Substitute 8, 10, and 12 into a? + b? = c’. 
Simplify. 
The equation is false. 


Because 8, 10, and 12 do not satisfy a? + b? = œ, they do not form a 
Pythagorean triple. 


7, 11, V170 
SOLUTION 
Because Vy 170 is not a nonzero whole number, the lengths 7, 11, and V 170 


do not form a Pythagorean triple. 


Math Reasoning 


Analyze The bottom of a 
ladder that satisfies the 

1 in 4 rule is 3 feet from 
the base of a building. 
Find the length of the 
ladder. 


= Example H Application: Length of a Ladder 


The ladder in the diagram satisfies the “1 in 4 rule,” a rule 
of thumb for the safe use of ladders. This rule states that 
when the bottom of a ladder is positioned x feet from the 
base of a building, the top of the ladder should reach a 
point 4x feet off the ground. Find the length of the ladder 
in the diagram. Round your answer to the nearest tenth of 
a foot. 


SOLUTION 


length c of the ladder. 
@a+P=c 
74207? = Substitute 5 for a and 20 for b. 
425=¢ Simplify the left side. 
V425 =¢ Take the positive square root of each side. 
5V17 =c Simplify the square root. 


20.6 >c Estimate; round to the nearest tenth. 


The length of the ladder is 20.6 feet. 
Lesson Practice 
io Pythagorean Theorem to find the missing side lengths. 


a. Find side length c. 
16 


12 


b. Find side length m to the nearest tenth. 


c. Find side length r. 


d. Find side length s in simplest radical form. 
N 
S 
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The ladder is the hypotenuse of a right triangle. The lengths of the legs of 
the triangle are 5 feet and 20 feet. Use the Pythagorean Theorem to find the 


Determine whether the given side lengths form a Pythagorean triple. 
“5,9, 11 f. 8, 15, 17 g. 4, V65, 13 
M h. Length of a Ladder ) A ladder leaning against a building satisfies the “1 in 
’ 4 rule” for the safe use of ladders. The bottom of the ladder is 8 ft from 
the base of the building. The top of the ladder touches the building 
32 feet above the ground. Find the length of the ladder to the nearest 
tenth. 


Practice Distributed and Integrated 


Simplify. 


p 
1; 3V4 — v5 Aara 


Factor completely. 
3. —32? — 27? — 24t 
(79) 


4. 4x* — 16x? 

(79) 

5. 2x? + 14 — 9x — x’ 
(72) 


Determine whether the polynomial is a perfect-square trinomial or a difference of two 
squares. Then factor the polynomial. 
6. 37 — 12 7. 9x* — 24x + 16 


(83) (83) 


Write the equations in the standard form of a quadratic function, if possible. 


8. 4 + y = —8 + 16x 


(84) 


9. y +x? = 3x = 10x + 12 
(84) 


Solve. 
10. 0.7 + 0.05y = 0.715 
(24) 
l 3-1 
n 7 tg grt? 


12. Find the solution of —1.2x > —4.8. Then graph the solution set. 
13, Write an equation for a line that passes through (1, 5) and is parallel to y = -34x —9. 


14. (Gardening) Niko wants to build a fence around his garden. If his garden measures 
” a4 4 feet by V25 feet, how many feet of fencing does Niko need? 


15, Verify Show that the solution to = +6<10isx > —20. 
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*16. 
(85 


17. 


(78) 


18 


(Inv 7) 


@ 19. 


(81) 


*20. 


(85) 


*21. 


(82) 


22. 


(82) 


Use the Pythagorean Theorem to find the missing side length. Give the answer in 


simplest radical form. 
N 
2 


4 


2.4 


Iis +09, 


Find the vertical asymptote: y = 


. Given that y varies inversely with x, identify the constant of variation when 


x=4andy=2. 


Statistics In 2005 the population of North Dakota was about 635,000—a decrease 

of about 7000 from five years earlier. The population of Wyoming in 2005 was 
509,000—an increase of about 15,000 from five years earlier. If this trend continues, 
around what year will Wyoming’s population exceed North Dakota’s? 


(Sail Dimensions ) A main sail can be modeled by a right triangle whose sides are 


called the leach edge, the luff edge, and the foot. If the luff edge measures 27.5 feet 
and the foot measures 10 feet, use the Pythagorean Theorem to estimate the length 
of the leach edge to the nearest foot. 


Leach edge Luff edge 


Foot 


Multi-Step In cooking school, Larissa learns that some foods should never be 
kept in the “danger zone”: the temperature at which bacteria grow the fastest, 
potentially causing food poisoning. She learns that the danger zone is 5°C to 60°C. 


a. Write an inequality that shows the temperatures that are in the danger zone in 
degrees Celsius. 


b. Find an inequality that shows the temperatures that are in the danger zone in 
degrees Fahrenheit by substituting the expression 2( f — 32) for the variable 
used in the inequality from part a, and then solve for f. 


c. Write an inequality to show at what temperature food should be kept in degrees 
Fahrenheit. 


Verify Solve the inequality 24 < 2x + 6 < 36. Check to make sure that the 
equation really is an AND inequality. 
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*23. Error Analysis Two students factor the polynomial. Which student is correct? Explain 
the error. 


Student A Student B 
25x? — 36 = (5x — 6)? 25x° — 36 = (5x — 6)(5x + 6) 


*24. (Tires) A truck’s tire has an outside radius of r inches. The area of the side of the tire, 
ee not including the inside rim, is 77° — 817 inches. What is the diameter of the rim? 


25. Geometry Graph the quadratic function representing the total surface area of a 
’ cube with side length x. 


N26. Write Explain why the Pythagorean Theorem cannot be used to find the missing 
’ side length c. 


12 


*27. Formulate One leg of a right triangle is twice the length of the other leg. The length 
of the hypotenuse is V45 centimeters. Let x represent the length of the shorter leg. 
Use the Pythagorean Theorem to write and solve an equation to find the length of 
the legs. 


*28. Multiple Choice What is the perimeter of the triangle to the nearest inch? 


a 
5 


X 


A 212 inches B 30 inches C 32 inches D 12 inches 


*29. (Grades ) The grade a student earns on a project is represented by 6x? — 11x + 35, 
7> Where x is the number of hours spent working on the project. 
a. Factor the polynomial. 


b. What grade is earned when a student works 4 hours on the project? 


*30. Multi-Step Write an expression for the area of the square. Then find the 
area. 


6 + V36 meters 


6 + V36 meters 
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Calculating the Midpoint and Length 
of a Segment 


| Warm Up 


1. Vocabulary In an ordered pair, the (x-coordinate, y-coordinate) 
indicates the distance up or down from the origin. 

Simplify. 

2. —3.8 — 5.5 3. (—6 — (-—3)) 

e When viewed from the side, a 
skateboard landing ramp looks like 
a right triangle. What is the actual 
length of a ramp that is 2 feet tall if 
the base is 4 feet long? Round your 
answer to the nearest tenth. 


5. Multiple Choice Identify the coordinates of point A. 
Ch A (4,2) B (—4,2) 


C (2, —4) D (4, —2) 


New Concepts The Pythagorean Theorem is used to find distances that are difficult to 


| Math Reasoning 


Analyze A crow flies 
directly from P to Q. How 
much farther does the 
car travel than the crow? 


Online Connection 
www.SaxonMathResources.com 


measure directly. 


Calculating Distance Using the Pythagorean Theorem 


The diagram shows a grid of city streets. 
A car travels from point P to point Q by 
moving east to point Rand then south to | 
point Q. What is the direct distance (in 
city blocks) from point P to point Q? 
SOLUTION To find the direct distance 
(in city blocks) from P to Q, use the 


Pythagorean Theorem, written in the 
form (PQ)? = (PR)? + (RQF. 


(PQ)? = (PRP + (RQF Pythagorean Theorem 


(PO) =4 4 3° Substitute 4 for PR and 3 for RQ. 
VPOP = VE +3 Take the positive square root of each side. 
VPOP = V25 Simplify under the radical. 

PQ=5 Simplify the square root. 


The direct distance from point P to point Q is 5 city blocks. 
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The Pythagorean Theorem can also be used to find the distance between two 
points in a coordinate plane. In the diagram for Example 1, let 1** Ave. be the 
x-axis and let A St. be the y-axis; then P is (1, 4) and Q is (5, 1). The lengths 
PR and RQ are found by subtracting coordinates. 


Hine (PO)? = (PR)? + (ROY N 
2 ~@- 
Use absolute value V (PO) = (PRY + (RQ) F : 
when subtracting the s o 
coordinates so that the y (POY = |5 -1 | + |1 = 4| E 
lengths PR and RQ will be 5 2 
positive numbers. (PQY = Vy 4 + oa T 
(PQ)? =V16+9 ABCDEFG 
(PO) 2 25 Streets 
PQ=5 
This method of finding the distance between two points leads to the distance 
formula. 


The Distance Formula 


The distance d between two points 
(xı, yı) and (x, y2) is 


d= (x, — xX; PO yy. 


Example 2 | Finding the Distance Between Two Points 
Find the distance between (3, —2) and (6, 4). 


SOLUTION Use the distance formula. Substitute 
(3, —2) for (x;, yı) and (6, 4) for (x, y2). 


Caution 


Be careful when 
substituting negative d=NŅ (x — aay +(02.-)1 y 
numbers into the 


distance formula. =4/ (6 = 3y + (4 — (—2))° Substitute. 


pora a =V} +6 Simplify inside 
parentheses. 
= V9 +36 Simplify powers. 
= v45 Add. 
= 3/5 Simplify the radical. 
The distance between (3, —2) and (6, 4) is 3V5. 
Classifying Polygons 
Math Language Determine whether quadrilateral ABCD is a 


rhombus. 
A rhombus is a 


quadrilateral with four 
congruent sides. 
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Math Reasoning 


Connect How is finding 
a midpoint related to 
finding an average? 


Math Reasoning 


Generalize Does it make 
a difference as to which 
point is (x4, y1) or (Xə, Yo)? 
Explain. 


SOLUTION Use the distance formula to find the length of each side 
of ABCD. 


AB =y (x2 = x} + Q2-yi)’ BC =V (x = x) + = i)? 
=y(2-(-1))?+ (1 -07 =y(2 -17+ (1 - (-2)) 
-VFIT -VET3F 
=vV9+1 =V14+9 
= 10 =V10 


CD =y (%2 = 11)? + 2-1)? AD =V (x: = M1)? + On = i)” 
= (1 — (-2))? + (-2 - (-3)) =4/(-1—(-2) P+ (0 - (—3)) 
- Veer ire, 
=V94+1 =V1+9 
= V10 = V10 


ABCD is a quadrilateral with four congruent sides, so ABCD is a rhombus. 


The midpoint of a line segment is the point that divides the segment into two 
equal-length segments. You can find the coordinates of the midpoint of a line 
segment by using the midpoint formula. 


The Midpoint Formula 
The midpoint M of the line segment Y (xaya) 
with endpoints (xı, y,) and (x2, y2) is 
Pees ntn) Mam (S32, 4) 
“ho to 


Example Finding the Midpoint of a Segment 


Find the midpoint of the line segment with the given endpoints. 
(3, 5) and (7, —2) 


SOLUTION Use the midpoint formula. Substitute 
(3, 5) for (xı, yı) and (7, —2) for (x), y2). 


wa Sag 
= A, i =o Substitute. 
- (42, 3) Simplify. 
= (5, 3) Simplify. 


| The midpoint of the line segment with endpoints (3, 5) and (7, —2) is (5, 3). 
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Math Reasoning 


Analyze If the pass is 
intercepted midway 
between the quarterback 
and the receiver, what 
are the coordinates of 
the player who intercepts 
the pass? 
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= Example Ey Application: Football 


A coordinate plane can be used to 
model positions of players on a 


R (60, 40) 
football field. I, 
A quarterback is on the 30-yard line Q (30, 10) 7 
at (30, 10). He throws a pass to his o 20 40 60 80 100 


receiver who is on the 50-yard line at 
(50, 40). Find the length of the pass as a radical in simplest form. Then use 
a calculator to estimate the length to the nearest yard. 


SOLUTION Use the distance formula to find the distance between the 
quarterback and his receiver. Substitute (30, 10) for (xı, yı) and (50, 40) for 
(x, y 2) : 


d= (%.— xy + Q2- Vy Distance formula 
= (50 — 30)? + (40 — 10)? Substitute. 
= V20 +30 Simplify inside parentheses. 
= 4/400 + 900 Simplify powers. 
= y 1300 Add. 
= 10V13 = 36 Simplify. Use a calculator to approximate. 


The pass is about 36 yards long. 


Lesson Practice 


ody Use the diagram of city streets from Example |. What is the direct 
distance (in city blocks) from the corner of C St. and 2"! Ave. to the 
corner of D St. and 5" Ave.? Give your answer in simplest radical 
form. Use a calculator to approximate the answer to the nearest whole 
city block. 


e b. Find the distance between the points (—3, —2) and (4, 2). 


P c, Determine whether quadrilateral PORS is a rhombus. 


$ d. Find the midpoint of the line segment with endpoints (—2, 3) and (4, 7). 


eS (Football) Use a coordinate plane like the one shown in Example 5. A 
quarterback is on the 20-yard line at (20, 33). He throws a pass to his 
receiver, who is on the opponent’s 58-yard line at (58, 15). Find the 
length of the pass as a radical in simplest form. Then use a calculator to 
estimate the length to the nearest yard. 


Practice Distributed and Integrated 


Solve and graph the solution set. 


1. 15y < 60 2. 16 < 6x + 10 OR —16 > 6x — 10 
(70) (82) 
Factor completely. 
3. —29° — 8g + 90 4. 20b + 21b —5 5. —13w’ + 38w — 25 
(79) (75) (79) 
Write each equation in the standard form of a quadratic function, if possible. 
6. y — 14x = —202 7. x— 5x = —2x +7 
(84) (84) 


“8. Find the distance between (4, —1) and (7, 3) using the distance formula. 


A George’s credit card company offers 4% cash back on all 


purchases. Write and solve an inequality to determine how many charges he 
needs to make in one year to earn at least $100 cash back. 


10. Use the table to determine if there is a positive correlation, a negative correlation, 
or no correlation between the data sets. 


x 2 4 6 8 | 10 | 12 
y | 12 |25 | 40 | 51 | 61 | 75 


11. Multi-Step A real number is at most 13 and at least 5. 
a. Write two separate inequalities to describe the problem. 


b. Write the two inequalities as one compound inequality. 


c. Graph the compound inequality. 


12. Louis is building a new rectangular room onto his house. The room has 
a side length of 3 + V 15 feet and a width of 4 + V 36 feet. What is the area of 
Louis’s new room? 


13. Multi-Step The temperature in Texas has never been above 120 degrees Fahrenheit. 
7” Describe this using Celsius temperature by solving the inequality 120 > 2c + 32. 


AN 14, Write How do changes to the value of c affect the graph of y = == +c? 


15. A sandwich maker chooses a meat and a vegetable at random to put on a sandwich. 
á There are three meats: turkey, ham, and chicken. There are 5 vegetables: lettuce, 
tomato, cucumber, onion, and peppers. Make a table of the possible outcomes. 


16. Kelly goes to a local store that has a monthly fee of $5 and rents games 
CU there for $1.75 a week. An online company has no monthly fee but rents games for 
$2.25 a week. How many games would Kelly have to rent per month for the local 
store to be the better deal? 
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© 17. Measurement One square has an area of 16 square units and another square has an 
area of 36 square units. A third square has an area greater than that of the smaller 
square and less than that of the larger square. What are the possible lengths of the 
sides of the third square? 


18. Multiple Choice What is the factored form of 32x? — 50y*? 
C? A 2(4x + 5y) B 2(4x — 5y}? 


C 2(4x + 5y) (4x — 5y) D 2(16x + 25y)(16x — 25y) 


*19. Verify Rewrite the expression y? — x? — 8x — 41 as a difference of two squares 
©? minus a perfect-square polynomial to show that y? — x? — 8x — 41 = 
VEY = 5) = +47. 


20. Error Analysis Two students are asked if the equation 7x’ + 24 = y — 6x(2 — 3x’) 
OY isa quadratic function. Which student is correct? Explain the error. 


Student A Student B 


y = —18x? + 7x? + 12x + 24 y = 10x? + 12x + 24 
no yes 


21. (Economics ) A company has developed a new product. To determine the selling 

On price, the company uses the function y = —55x° + 1500x to predict the profit for 
selling the product for x dollars. Does the graph of this function open upward or 
downward? Explain why this might be given the context of the situation. 


22. Use the Pythagorean Theorem to find the missing side length. Give the 
©? answer in simplest radical form. 


v84 


10 


*23. Geometry A right isosceles triangle is a right triangle whose legs are equal in 
a length. 
a. Find the length of the hypotenuse of a right isosceles triangle with leg 
lengths of 3. 


b. Find the length of the hypotenuse of a right isosceles triangle with leg 
lengths of 5. 


c. Formulate Use the results of parts a and b to suggest a formula for the 
hypotenuse of a right isosceles triangle with legs of length a. 


*24. Error Analysis Two students use the Pythagorean Theorem to find length p. Which 
© student is correct? Explain the error. 


Student A Student B 
Pa =p ne =e 
4+49=p 4+p=49 

SE P= 

V53 =p p=v45 

p=3v5 
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*25. Use the diagram of city streets from Example | on page 563. What is the 
C9 direct distance (in city blocks) from the corner of A St. and 4" Ave. to the corner 
of E St. and 2™ Ave.? Give your answer in simplest radical form and to the nearest 
tenth of a city block. 


*26. Multi-Step Marisol is flying a kite as shown in the diagram. 
’ a. Use the Pythagorean Theorem to find the length A. 


b. How high is the kite off of the ground? 


100 ft 


L] 
l 
i 
l 
1 
[i 
D 
i 
l 


NZ. Write To find the distance between (5, 3) and (—2, 9), Dan lets (x,, y,) = (5, 3) in 
’ the distance formula. Dawn lets (x), yı) = (—2, 9). Explain why Dan and Dawn 
will get the same result. 


*28. Justify Is the triangle with vertices at (—3, 3), (1, 0), and (4, 4) a right triangle? 
” Justify your answer. 


*29. Multiple Choice Which points are not endpoints of a line segment with midpoint 


' (7, -3)? 
A (1, 2) and (13, —8) B (5, 0) and (9, —5) 
C (2, —9) and (12, 3) D (4, —2) and (10, —4) 


*30, (Baseball ) A baseball diamond is a square that is 90 feet long on each side. Use 
09 a coordinate grid to model positions of players on the field; place home plate 
at (0, 0), first base at (90, 0), second base at (90, 90), and third base at (0, 90). 
An outfielder located at (50, 300) throws to the third-baseman. How long is the 
throw? Round you answer to the nearest foot. 
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| Warm Up i, Vocabulary For the terms in a polynomial, the product of the greatest 
integer that divides evenly into the coefficients and the greatest power 
of each variable that divides evenly into each term is the 


Factor each polynomial completely. 
2. 90k* + 15k? 3. x7 — 8x + 15 
(38) 


(72) 


4. 4n? + 5n — 21 5. 81x? — 64y? 
(75) (83) 


New Concepts Polynomials can be factored by grouping. When a polynomial has four terms, 
make two groups and factor out the greatest common factor from each 
Hint group. 


Factoring is the opposite 
of multiplying. Check the 
answer by multiplying. 
The product should be 
the original polynomial. 


Factoring Four-Term Polynomials 

Factor 2x? + 4xy + 7x + 14y. Check your answer. 

SOLUTION 

2x° + Axy + Tx + 14y 

= (2x° + 4xy) + (7x + 14y) Group terms that have a common factor. 


= 2x(x + 2y) + 7(x + 2y) Factor out the GCF of each binomial. 
= (x + 2y)(2x + 7) Factor out (x + 2y). 

Check 

(x + 2y)(2x + 7) 

22x? + 7x + 4xy + 14y Multiply using FOIL. 


=2x°+4xy+7x+ l4y Vo Commutative Property 


The product is the original polynomial. 


= Example By Rearranging before Grouping 


Factor 37° — 8y° — 8y + 3. Check your answer. 


Hint SOLUTION 
When rearranging terms, Use the Commutative and Associative Properties to rearrange terms to 
make sure the negative form two binomials with common factors. 
sign is distributed 3 3 
properly. 3y — 8y — 8y +3 
= 3y +3 — 8y? — 8y Group terms that have a common factor. 


= (3y? + 3) — (8y° + 8y) Group into two binomials. 


Š online Connection = 3(y° + 1) — 8y + 1) Factor out the GCF of each binomial. 
D = (y + 1)(3 — 8y) Factor out (y* + 1). 


www.SaxonMathResources.co 
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Math Reasoning 


Verify Show that 
5(6 — ab) is equivalent 
to —5(ab — 6). 


Check 

(y° + 1)(3 — 8y) 

= 3y? — 8y? + 3 — 8y Multiply using FOIL. 

= 3y — 8y? — 8y +3 WY Commutative Property 


| The product is the original polynomial. 


Example 3! Factoring with the Greatest Common Factor 
Factor 45a*b — 15a’ + 15a°b — 5a*. Check your answer. 


= 45a*b — 15a* + 15a*h — 5¢. YZ Commutative Property 


| The product is the original polynomial. 


= Example £4 Factoring with Opposites 


Factor 3a*b — 18a + 30 — Sab completely. Check your answer. 


| The product is the original polynomial. 


Lesson 87 


SOLUTION 

= 45a°b — 15a’ + 158b — 5a’ 

= 5a’(9ab — 3a + 3b — 1) Factor out the GCF. 

= 5a’*[(9ab — 3a) + (3b — 1)] Group into two binomials. 

= 5a’[(3a)(3b — 1) + 1(35—1)] Factor out the GCF of each binomial. 
= 5# [(3b — 1)(3a + 1)] Factor out (3b — 1). 

Check 

5e [(3b — 1)(3a + 1)] 

= 5@’[9ab + 3b — 3a — 1] Multiply using FOIL. 

= 45a°b + 15a’b — 15a — 5a’ Distributive Property 


SOLUTION 

3a°b — 18a + 30 — 5ab 

= (3a°b — 18a) + (30 — 5ab) Group into two binomials. 

= 3a(ab — 6) + 5(6 — ab) Factor the GCF from each binomial. 
= 3a(ab — 6) + 5(—1) (ab — 6) Take the opposite by multiplying by -1. 
= 3a(ab — 6) — 5(ab — 6) Simplify. 

= (ab — 6)(3a — 5) Factor out (ab — 6). 

Check 

(ab — 6)(3a — 5) 

= 3a’b — Sab — 18a + 30 Multiply using FOIL. 

= 3a°hb — 18a + 30 — 5ab Ao Commutative Property 
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Caution 


Remember to change 
the signs of terms within 
the parentheses when 
factoring out negative 1. 
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A trinomial of the form ax? + bx + c can also be factored by grouping. 
The trinomial is expressed as a polynomial with four terms so that it can be 
factored by grouping. 


To express trinomials in the form ax’ + bx + c with four terms, first identify 
a, b, and c. For example, in the trinomial 2x? + 11x + 15, a = 2, b = 11, and 
c = 15. Then, to factor a trinomial such as 2x? + 11x + 15 by grouping, use 
the steps shown below. 


Step 1: Find the product of ac. 
2«15=30 
Step 2: Find two factors of ac with a sum equal to b. 
6-5=30and6+5=11 
Step 3: Write the trinomial using the sum. Replace 11x with 6x + 5x. 
2x? + lx + 15 = 2x? + 6x + 5x4 15 
Step 4: Factor by grouping. 
2x? + 11x + 15 
= 2x? + 6x + 5x + 15 
= (2x? + 6x) + (5x + 15) 
= 2x(x + 3) + 5(x + 3) 
= (x + 3)(2x + 5) 


Example 5 | Factoring a Trinomial 


Factor each trinomial by grouping. 


xX — 7x — 44 

SOLUTION 

ac = 1+ —44 = —44; Factors of —44 with a sum of —7 are —11 and 4. 
xX — 7x — 44 

= x? — llx + 4x — 44 Replace —7x with —11x and 4x. 

= (x° — 11x) + (4x — 44) Group into two binomials. 

= x(x — 11) + 4(x — 11) Factor out the GCF of each binomial. 

= (x — 11)(x + 4) Factor out (x — 11). 


6k? — 17k + 10 
SOLUTION 


ac = 6+ 10 = 60; Factors of 60 with a sum of —17 are —5 and —12. 
6k? — 17k + 10 


= 6k? — 12k — 5k + 10 Replace —17k with —12k and —5k. 
= (6k? — 12k) — (5k — 10) Group into two binomials. 

= 6k(k — 2) — 5(k — 2) Factor out the GCF of each binomial. 
= (k — 2)(6k — 5) Factor out (k — 2). 


Lesson Practice taz 
Factor completely. Check your answer. 
a. 3y? + 6yz + 4y + 8z 


(Ex1) 


b. 3y? — 47° + 3 — 4y 


(Ex2) 


c. 99x°y — 33x + 33x — 11x? 


(Ex 3) 
d. 3a°b — 4ab + 20— 15a 

(Ex 4) 

F: actor each trinomial by grouping. 
e. xX? — 4x — 77 


f. 6a* — la — 15 


Practice Distributed and Integrated 


Factor. 
1. x? + 3xy — 54)” *2. 64a°b — 16a’ + 18a*b — 9 
(72) (87) 

Solve. 
3. 2g+9-—4¢<5+4+6g-2 4. 6(k — 5) > 3k — 26 


(81) (81) 


Use an equation to find the probability of the event. 


Br rolling 4 on two number cubes and a coin landing on heads 


6; rolling a number less than 4 on two number cubes and a coin landing on heads 


Determine whether the polynomial is a perfect-square trinomial or a difference of two 
squares. Then factor the polynomial. 


7. 100 — c° 8. 4x7 + 20x + 25 
(83) 


(83) 


Find the distance between the given points. Give the answer in simplest radical form. 
* = 
a (1, 3) and (4, 7) 10, (2, —1) and (6, 3) 


n. Which situation would most likely be represented by a negative correlation: hours 
of practice and your golf score, hours of practice and the number of baskets you 
make in basketball, or hours of practice and the cost of a computer? Hint: In golf, 
the lower the score, the better. 

12. The table shows the average ticket price for a movie. Make a scatter 
plot from the data. 


Year 1990 | 1995 
Ticket Price (dollars) | 4.23 | 4.35 


2000 | 2001 | 2002 
5.40 | 5.65 | 5.80 


2003 | 2004 | 2005 
6.03 | 6.21 | 6.41 
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13. 


14. 
(77) 


15. 


(78) 


16. 
(79) 


17. 


(82) 


2) 


18. 


(83) 


19. 


(84) 


“20. 


(84) 


21. 


(85) 


*22. 


(85) 


23. 


(85) 
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Multi-Step A grower ships fruit to a processing plant in 50-pound cases. The plant 

’ will not accept cases that differ from this weight by more than +0.5 pound. 

a. Write an absolute-value equation to find the minimum and maximum weights 
of the cases that the processing plant will accept. 


b. What are the maximum and minimum acceptable weights? 


(Hiking ) Heidi can hike the mountains at 2 miles per hour. She has already hiked 

5 miles and wants to be sure to turn around before she hikes more than 9 miles. To 
find the number of hours she can hike before she needs to turn around, solve the 
inequality 2m + 5 <9. 


Multi-Step The local public library has a budget of $3000 to buy new children’s 
books. The library will receive 100 free books when it places its order. The number 
of books, y, that they can get is given by y = 3000 
per book. 


a. What is the horizontal asymptote of this rational function? 


+ 100, where x is the price 


b. What is the vertical asymptote? 


c. If the price per book is $20, how many books will the library receive? 
Generalize How do you know when a trinomial is factored completely? 


Marco paints walls and charges a $20 set-up fee. He charges at 
least $60 per big wall, and for small walls he charges no more than $40 per wall. 
He has just completed a job painting either all big walls or all small walls. His 
invoice states that he received $2420 in payment. How many walls could he have 
painted? 


Measurement A map has a scale 1 cm:500 m. A circular pond on the map has an 
area of 9x°m — 6x7 + 7 square centimeters. What is the actual diameter of the 
pond? 


Multiple Choice The graph of which function opens downward? 
A —8y + 3x°=4+4+7x B —12x + 15y = 18 


C —y + 36x = x° + 40 D —15 + 9y = 45x? — 3x 
Write Explain how to graph a quadratic function such as y + 28x — 3 = 50x? + 7. 
Use the Pythagorean Theorem to find the missing side length. 


Give the answer in simplest radical form. VI p. 
7 


Do the lengths 10, 5V5, and 15 form a right triangle? 


(Art ) Theresa is painting on a triangular canvas. The lengths of the sides of the 
canvas are 24 inches, 32 inches, and 42 inches. Is her canvas a right triangle? 
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T 
86) 


B-25. 


(86) 


26. 


(86) 


*27. 


(87) 


“28. 


(87) 


*29. 


(87) 


*30. 


(87) 


Error Analysis Two students use the distance formula to find the length of the line 
segment with endpoints (—1, 6) and (4, —2). Which student is correct? 
Explain the error. 


Student A Student B 


d= (4-41)? (2 — 6) 


Geometry A midsegment of a triangle is a line segment joining the midpoints of 
two sides of the triangle. A triangle has vertices at P = (3, 2), Q = (3, 8), and 
= (7,0). 
a. Find the endpoints M and N of the midsegment that joins sides PQ and QR. 
b. Verify Show that the length of the midsegment MN is half the length 
of PR. 


Multi-Step Use a coordinate plane to model the following situation in a football 

game: A quarterback is on the 25 yard line at (25, 10); he has two receivers, one at 

(30, 40) and the other at (50, 20). 

a. Find the quarterback’s distance to the receiver at (30, 40). Give your answer to 
the nearest yard. 


b. Find the quarterback’s distance to the receiver at (50, 20). Give your answer to 
the nearest yard. 


c. Which receiver is closer to the quarterback? 
Multi-Step The area of a right triangle is x? + 2x. The base, b, equals x + 2. What is 


the length of the height, A? 
a. Write the formula for the area of a triangle given the base and height. 


b. Set the area equal to the product of the base and the height. 
c. Factor. 
d. Divide by the length of the base to find the length of the height. 


Write Is a binomial also a polynomial? Explain. 


Formulate Write an expression to show the price of 2 discounted books when the 
first one is 20 + n and each one after that is (20 + n) (n — 5). 


(Cost) The baseball team gets new uniforms. The first group of 5 costs y? + 5 
dollars, and after that, each group of 5 costs y + 1 dollars. How much do the 
uniforms cost if the team buys 15? 
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Multiplying and Dividing Rational 
Expressions 


| Warm Up 


1. Vocabulary A 
39 i aii : 
variable in its denominator. 


(radical, rational) expression has at least one 


Simplify. Assume that no denominator is equal to zero. 


2. x°x? 
(3) 


12y* — 187° 
(43) 28y’ — 42y 
5, Factor x? — 14x + 24. 
(72) 


8b* 


E 12b° 


New Concepts Multiplying and dividing rational expressions follows the same procedure as 


Math Language 
A polynomial is a 


monomial or a sum or 
difference of monomials. 


Hint 


Remember, when 


multiplying and dividing fractions. 


Multiplying Rational Expressions 


Dividing Rational Expressions 


If a, b, c, and d are nonzero 
P a C _ ac 
polynomials, — = 


b d bd’ 


If a, b, c, and d are nonzero 


polynomials, ; + J = - -4d 


Find each product. 


Gy Tey 
2Ixy 3x77” 


SOLUTION 


6x*y 7x? 


21x? ay 


Multiplying Rational Expressions 


multiplying powers, find 42x°y3 
the sum of the exponents. = xe Multiply the numerators and denominators. 
x 
x? xe = xa ; y 
When dividing powers, = 2 Simplify. 
subtract the exponents. 3y 
o 6x 3 
x (b.) KESEN 
Sy" Ty 
SOLUTION 
Gx 3x 
5t m 
3 
= = Multiply the numerators and denominators. 
y 
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There are no common factors, so the product does not simplify any further. 


Math Reasoning 


Justify How did you 
decide what binomials to 
factor the trinomial into? 


= Example By Multiplying a Rational Expression by a Polynomial 


Multiply so + (x? — 2x — 15). Simplify your answer. 
SOLUTION 
9 2 
3 15 + (x* — 2x — 15) 
9 (x — 2x — 15) sa ; 
= +s ph Write the polynomial with a denominator 
3x — 15 1 of 4 
= — E C ae Factor the trinomial. 
3(x — 5) ii 
3 
2 
ET. peiie 
A(x) 1 
= 3(x + 3) Simplify. 
=3x+9 Distribute. 


There is more than one way to find the product of two rational expressions. 
The factors can be multiplied first before being simplified. Another way to 
solve the problem would be to simplify each expression first, and then to 
multiply, simplifying again if necessary. 


3| Multiplying Rational Expressions Containing 


Method 1: Multiply first. 
8m'n + 2mn . 15 
2m 24mn + 6n 
15(8m°n + 2mn) 
~ 2m(24mn + 6n) 
_ 120m?n + 30mn 
48m°n + 12mn 
30mn(4m + 1) 
~ T2mn(4m + 1) 


5 
_ 30nin(4m-+T1) 
a Amin 4+) 


5 
2 


Polynomials 
1. 8mrn + 2mn 15 — 
ly n e aM lif l 
Multiply i in 6 Simplify your answer 
SOLUTION 


Method 2: Factor first. 


8mên + 2mn | 15 
2m 24mn + 6n 
_ 2mn(4m + 1) 15 
7 2m 6n(4m + 1) 
5 


ramy O s 
7 2m Sn(4n-+T) 
1 


2 
2 
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Math Reasoning 


Verify How can you 
check your solution? 


578 
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ig Example [J 


Find each quotient. 


a.) Sst. Nast 


4°t ` 28? 

SOLUTION 
Sot. 15st 
4st ` 2st? 
— Ss st 

4st 15st 
= 105426 

60s t 
Lt 
6 

9? -— 12r , 

SOLUTION 
9? —12r . 

27 a (3r = 4) 
_ 9P—12r , 3r—4) 
a 27 , 1 
_ 9? — 12r , 1 

27 (r—4) 

_ sar — 4) 1 
“7 Gr—4) 

1 
_ArBe=4y l 
7 27 Br—-F) 
=L 

9 
z x+4x4+3 ,x4+3 
ee) -x 
SOLUTION 
xX +4x+3 .x+3 
© g l 
_~x+4x+3 x 
= x x+3 


1 


eel) Ux 
| 3) 


x7 


x+1 
= ox 


Dividing Rational Expressions 


Write as multiplication by the reciprocal. 


Multiply the numerators and denominators. 


Simplify. 


Write the polynomial with a denominator of 1. 


Write as multiplication by the reciprocal. 


Factor. 


Divide out like factors. 


Simplify. 


Write as multiplication by the reciprocal. 


Factor. Divide out like factors. 


Simplify. 


= Example H Application: Profit 


A business makes a profit of RETT dollars for each item sold. 
If x° + 5x + 4 items are sold, what is the total profit in terms of x? 
SOLUTION 
Multiply the profit for each item sold by the amount of items sold. 
x’ 2 
ss (9 + Se 4 
100x? + 100x ( ) 
4 2 
Sl m aoe Write the polynomial with a denominator 
100x? + 100x 1 
of 1. 
4 4 1 
= A . (e+ 4x + 1) Factor. 
100x(x + 1) 1 
i 4 
se RU ien 
100x(x+T) 1 
3 + 4 
= er) Simplify. 


Lesson Practice 


Find each product. 
(Ex 1) 


4z°q*°  14qz* Sx. Ae 
14qz’ 3q*z Di 9y 
Multiply. Simplify your answer. 
6 2 
p _. (2 — 6x — 27 
(Exa) 2x — 18 e ) 
8m + 6m’n 8m 


(Ex3) 12 “24m + 8mn 


Find each quotient. 
(Ex 4) 


87k’  6fk 
® T5k'jt Sk 
XTi, 
rae > (x + 3) 
x+4+5x4+6 .x+3 
x+2 , y 


x? : 
h. Tran makes a profit of >*—)> for each ticket he sells. 


(Ex 5) £ . 
What is his profit in terms of x if he sells x? + 9x + 20 tickets? 
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Practice Distributed and Integrated 


a Solve 6(x + 2) —4x >24+%x+42. 


3 Solve and graph the inequality 4 > 2(x + 3) OR 23 < 8x + 7. 


Rewrite the equation in the standard form of a quadratic function, if possible. 
3. x(y — 2x) = 18x? 


(84) 


4. 2(y — 2x) = 6x° 


(84) 


Find the distance between the given points. Give the answer in simplest radical form. 
5. (—4, —5) and (2, —3) 6. (3, —2) and (1, 0) 


(36) (86) 


Find the midpoint of the line segment with the given endpoints. 
7. (—4, —5) and (2, —3) 8. (3, —2) and (1, 0) 


( 86) (86) 
Find the product or quotient. 


7 Wl 2x #10 by x+y TX 
(8) y+5 2x3 (88) X 3y (38) Y’ 


Factor. 
12. 7x — 60 + x? 
(72) 


13. 64a°b — 32a° + 16a°b — 8a’ 
(87) 


es (Woodworking ) To inlay designs on the top of chest, a crafter uses a series of 
patterns. The patterns are represented by the trinomial x? + 4x — 21. What are the 
dimensions of the patterns? 


15. Write a compound inequality that describes the graph. 


a4 <2 OQ 2 A 


16. (Athletic Directing) An athletic director has a budget of $700 to buy uniforms. He 
will receive 5 free uniforms when he places his order. The number of uniforms, y, 
that he can get is given by y = 100. + 5, where x is the price per uniform. 

a. What is the horizontal aapt of this rational function? 


b. What is the vertical asymptote? 
c. If the price per uniform is $50, how many uniforms will he receive? 
d. Can the athletic director receive only 5 uniforms? Why or why not? 
17. Multi-Step The area of a triangular sail in square feet is represented by the 


equation x + Iy +5. 
a. Factor this expression completely in terms of the area of a triangle. 


b. Let x = 3. What is the area of the sail in square feet? 


580 Saxon Algebra 1 


\ 18 


19. 


(83) 


*20. 


(85) 


21. 


(85) 


22. 


(86) 


23 


(86) 


Write Why is making tables and graphs a good way to show probability distribution? 


(Paving) A new restaurant is opening in a square building with a side length of 

s feet. A parking lot surrounds the building in the form of a larger square. The 
restaurant sits in the middle of the lot. The plot of land on which the restaurant 
and parking lot lie has an area of 98° + 54s + 81 square feet. How far does the 
parking lot extend from the building? 


Analyze The figure shows the first four right triangles in the Wheel of 
Theodorus (named after a fifth-century Greek philosopher). 


L 1 


1 


a. Find the length of the hypotenuse of each of the four triangles. 


b. Predict Suppose the pattern of the triangles is continued until the figure 
contains 10 triangles. Predict what the length of the hypotenuse of the tenth 
triangle will be. 


Multiple Choice Which lengths represent the lengths of the sides of a right 
triangle? 

A 3,4, 6 B v13, 5, 12 

Cys, 7.8 D 6, 8, 12 


Error Analysis Students A and B find the midpoint of the line segment with 
endpoints P = (12, —5) and Q = (—2, 3). Student A says that the x-coordinate 


12—(-2) _1 


of the midpoint is + = 7. Student B says that the x-coordinate of the 


12+(-2) _ 1 


midpoint is — 2 = 5. Which student is correct? Explain the error. 


A game designer is working on a computer basketball game. On the 
computer screen, the coordinates of the corners of the court are (20, 20), (20, 70), 
(114, 70), and (114, 20). Find the length of a diagonal of the court to the nearest 
tenth of a unit. 
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T24. 
E25. 
(87) 


26. 
(87) 


*27. 


(88) 


*28. 


(88) 


*29. 


(88) 


30. 


(75) 
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Measurement Malik is adding 5 feet to the ee of a screened-in porch. If the 
’ porch i is originally a square room with area x° and the new area measures 
50 square feet, what are the dimensions of the new porch? 


Geometry A rectangle has a length of 12x” + 3y and a width of 6x? + y. 
What is its area? What is the simplest way to express the area? 


Multiple Choice What is the result of a complete factoring of 25x? — 81? 
A 25(x + 9)(x — 9) 


B 5x-5x—- 81 
C 5x? — 9 
D (5x + 9)(5x — 9) 


Generalize What is the method for multiplying and dividing exponents when working 
with rational expressions? 


Multiple Choice Multiply E. =a 


yrl 
y+5 y+5 
A 7 E 
(vy +1) +5) 
C — D y(y + 5) 


y 
(Murals ) Lucy paints murals. She charges $10.00 per square foot. If she paints a 
mural that is c? + 7c + 10 ft by == + z ft, how much does Lucy charge for painting 
the mural? 


Multi-Step The area of a square patio is represented by 81x? — 36x + 4 square feet. 
a. Factor the expression completely. 


b. Why do you think this expression is called a perfect square? 
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Characteristics of Parabolas 


l Graphing Calculator Lab (Use with Lesson 89) 


au 
A zero of a function is an x-value where f(x) = 0. You can find the zeros of \) wa 
a parabola using a hand-drawn graph or algebraically using the equation. 
You can use a graphing calculator to compute approximate values, of any : 
x-intercepts and the maximum or minimum of the parabola. \ 
Find any x-intercepts and the maximum or minimum of the parabola 
y = —2x? + 4x — 2. ‘ 

4 


Graphing 1. Enter the equation y = —2x? + 4x — 2 into 
Calculator Tip = the Y= editor. 


For help with entering 


an equation into the Y = 2. Press Ø 6:ZStandard to graph the equation. 


editor, see the Graphing 

Calculator Lab 3 on 

page 305. 3. Press and then use the 4 and P keys WHE -ZEHE+ WH 2 

to move along the curve to the approximate | 
x-intercept. The coordinates appear at the 

bottom of the screen. The x-intercept occurs 

close to the point (1.064, —0.008). =1.0a38258 [Y=-.00H1405 | 


4. Find more accurate coordinates of the 
x-intercept. 


CALC 
Press ED and select 2:zero. 


“SAS EE 


neiicroesa fye-tesgu75 
point to the left of the x-intercept and then i j 
press Gug. 


Use the D key to trace along the curve to a 


TETEE 
Press the P key to trace along the curve to a 


point to the right of the x-intercept and then 
press Ruz. 


f Pasga [ys-2.543232 | 
Press the D key to trace to a point near the 


x-intercept and then press ga. 


WHE EHS +4 Ha 


The approximate coordinates appear at the 
bottom of the screen. The x-intercept of the 
parabola occurs of about the point (1, 0). a 
#21.0620298 [y=- oonduae 
For this parabola, the x-intercept is also the 


maximum of the function. 


Sera 
n=.999999ġ} [= 


l) 
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: Find any x-intercepts and the maximum or 
minimum of the parabola y = x? — x — 2. 


— 


5. Enter the equation y = x? — x — 2 into the 
Y= editor. 


. Press ÆJ 6:ZStandard to graph the equation. 


. Use the keystrokes in Step 4 to find the coordinates of the two 
x-intercepts. 


The x-intercepts of the parabola are (—1, 0) and (2, 0). 


2 Bier. a 
T |=... =. 
J4 e 


. mN F 


i 8. Find the minimum of the parabola. 
CALC 
( Press EB and select 3:minimum. 
4- Use the K| key to trace along the curve to 
| a point on the left of the minimum and then 
| press BUS. Press the P key to trace along the 
| curve to a point to the right of the minimum and 
Be then press EGE). Press the D key to trace to iin EEE L t eee 
k . a 
a point near the minimum and then press ga. 
The approximate coordinates appear at the bottom of the screen. 
Decimal values may vary slightly. The minimum of the parabola 
t occurs at about the point (0.5, —2.25). 
f 
7 This parabola has three distinct characteristic points: two 


i x-intercepts—or zeros—and one minimum. 


Lab Practice 


a. Graph the parabola y = x? — 2x — 3. Find any x-intercepts and the 
maximum or minimum of the parabola. 

b. Graph the parabola y = —x? — x + 6. Find any x-intercepts and the 
maximum or minimum of the parabola. 


— 
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LESSON Identifying Characteristics of 


89 Quadratic Functions 


| Warm Up 


a Vocabulary The U-shaped graph of a quadratic function is 


a(n) ______ (ellipse, parabola). 
For each quadratic function, tell whether the graph opens upward or downward. 
— _3;2 2 =a 2 
B= oe ae = 1 yy 8—7x+x 


4. Evaluate y = x? — 4x + 5 for x = —3. 


5. Multiple Choice Which of these functions is represented by 


’ this graph? 
A y=2x B y=-—2x 
C y=2x D y=-2x° 


New Concepts The vertex of a parabola is the highest or lowest point on a parabola. It is the 


Ja 66 


parabola’s “turning point.” 


Math Reasoning The minimum of a function is the least possible value of a function and 
the maximum of a function is the greatest possible value of a function. It 


Justify Why is th . . . 
i dodo Sn is the y-value of the lowest or highest point on the graph of a function. On 


a minimum when the 


parabola opens upward a parabola, the minimum or maximum is the y-coordinate of the vertex. 

and a maximum when 

the parabola opens ei . os 
downward? = Example fl Identifying the Vertex and the Maximum or Minimum 
Give the coordinates of each parabola’s vertex. Then give the minimum or 
maximum value and the domain and range of the function. 


SOLUTION SOLUTION 

The vertex appears to be at The vertex appears to be at 

(0, —4). It is the lowest point, so (2, 5). It is the highest point, so 

the minimum of the function is the maximum of the function is 5. 

—4. The domain is the set of all The domain is the set of all real 

real numbers; the range is the set numbers; the range is the set of 
=. Online Connection of all real numbers greater than or all real numbers less than or 
aa equal to —4. equal to 5. 
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Math Language 


The zeros of a quadratic 
function f(x) = ax? + 

bx + care the roots of 
the related equation 


0=ax?+ bx +c. 
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Intercepts, zeros, and roots are related. An x-intercept of a function is the 
x-coordinate of the point where the graph of an equation intersects the 
x-axis. A zero of a function is the value of x that makes f(x) = 0, or y = 0. 
Because y = 0 for every value of x on the x-axis, the zeros of a function are 
the same as the x-intercepts. 


= Example H Finding Zeros from the Graph 


Find the zeros of each function shown in the graph. 


SOLUTION 


The x-intercepts appear to be at —1 and 3. Check by substituting the 
ordered pairs (—1, 0) and (3, 0) into the function. 


y= x +2x43 y= x? +2x4+3 
02 —-(-1)?+2+-14+3 04=-(3)7+2+34+3 
02-1-2+3 02-9+6+3 
0=0 v 0=0 Vv 


The zeros are —1 and 3. 


f(x) = 3x24 12x + 12 


SOLUTION 


The x-intercept appears to be at —2. Check by substituting the ordered pair 
(—2, 0) into the function. 


y = 3x° + 12x + 12 

T E 4 12s 4 10 
02412-—24+4 12 

0=0 y 


The zero is —2. 


Math Reasoning 


Justify Why do the 
equations for the axes 
of symmetry begin with 
“x =" rather than “y ="? 


SOLUTION 


therefore no real zeros. 


The graph does not cross the x-axis, so there are no x-intercepts, and 


An axis of symmetry is a line that divides a figure or graph into two 
mirror-image halves. All parabolas have an axis of symmetry that passes 


through the vertex of the parabola. 


In the figure, notice that the equation of the axis of symmetry includes the 
x-coordinate of the vertex, 2. Also notice that 2 is the average of the zeros, 


1 and 3. 


SOLUTION 


When there is one zero, the zero 
occurs at the vertex point, so the 
vertex is at (—4.5, 0). Use the 
x-coordinate of the vertex to 
identify the axis of symmetry: 
x= —4.5. 


SOLUTION 


Average the zeros to find the 
x-coordinate of the vertex: 

=t >= = = |. The x-coordinate 
of the vertex is 1. Since the axis 
of symmetry passes through the 
vertex, the equation for the axis 


of symmetry is x = 1. 
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Math Reasoning 


Analyze Describe the 
relationship between the 
vertex and the axis of 
symmetry. 
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The axis of symmetry can also be found by using a formula. 


Axis of Symmetry Formula 


The axis of symmetry for the graph of 
a quadratic equation y = ax? + bx +c 


1S X = “zz 


S Example EJ Finding the Axis of Symmetry Using the Formula 


Find the axis of symmetry for the graph of each quadratic function. 


@)y=x+6x+5 (b.) y= -2x2 +3x— 1 


SOLUTION SOLUTION 

—_b =b 

T Va x 2a 

6 l = 3 
——— Substitute values. = — Substitute values. 
2(1) 2(—2) 

= —3 Simplify. =4 Simplify. 
The equation of the axis of The equation of the axis of 
symmetry is x = —3. symmetry is x = Z. 


= Example Ey Application: Height of a Golf Ball 


A golf ball is hit from an elevated platform 10 feet above the ground. It 
starts with a vertical speed of 160 feet per second. Ignoring friction, the 
equation y = —16f + 1607 + 10 gives the height, y, as a function of time, t. 
Find the highest point the ball reaches and how long it takes to reach it. 


SOLUTION Find ¢ at the vertex by using the formula for the axis of 


symmetry. 
t= a axis of symmetry formula 
= 160 Use a = —16 and b = 160. 
2(—16) 
=5 Simplify. 


Substitute 5 for ¢ in the equation to find the y-value of the vertex. 
y= —16ť + 160r + 10 

= —16(5)? + 160(5) +10 Substitute 5 for t. 

= 410 Simplify. 


The vertex is at (5, 410). This means that 5 seconds after the golf ball is hit, 
it reaches a maximum height of 410 feet. 


Lesson Practice 


Give the coordinates of each parabola’s vertex. Then give the minimum or 


maximum value and domain and range of the function. 
X 


Find the zeros of each function. 


(Ex2) 
c. y d. 
6 
4 | 
f(x)= x? — 12x + 36 
a | 
f(x) =x°+ 12x + 27 
—12 
e. 


Find the axis of symmetry for each graph. 


r ind the axis of symmetry for the graph of each quadratic function. 


h. y = 3x + 12x + 4 i. y=—x +6x+5 
j. A chunk of lava flies out of a volcano from a height of 12,447 feet 
(3 ata velocity of 608 feet per second. Find the highest point the lava 
reaches and how long it takes to reach it using the equation 
y = —16P + 6082 + 12,447. 
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Practice Distributed and Integrated 


Solve each equation and check your answer. 
1. —2|r+2| = —30 2. 3|r + 6| = 15 
(74) (74) 


3 Solve and graph the inequality 35 < 3x + 8 OR 72 = 9(x + 1). 


Determine whether the polynomial is a perfect-square trinomial or a difference of 
two squares. Then factor the polynomial. 


2 2 
4, 100x? — 80y + 16. 5, 81x°-1 
6. Factor 9c? — 42c + 49. 

(87) 


7. Find the distance between (2, 2) and the (4, 4). Give your answer in simplest 
©% radical form. 


Find the quotient or product. 


poe Oe Bey ee A 
(88) 5ab (88) 3y 


Find the axis of symmetry for the graph of each equation. 
*10. y= x° + 4x +6 *H. y=x — x-6 
(89) (89) 


“12. Analyze Describe how you could use symmetry to graph a quadratic equation. 


13. (Traffic) You are driving on a highway that has a speed limit of 65 miles per hour 
7 and a minimum speed of 45 miles per hour. Write a compound inequality that 
describes this situation. 


14. Use the graph to write a compound inequality as two separate inequalities. Then write 
a compound inequality without using the word AND. 


15. Multi-Step Jordan is making a model of a trapezoid for her math class. Write V36 +8 m 


an expression for the area of the trapezoid shown at right. Find the area. Se 


16. (Tennis) A tennis ball is served at 87 miles per hour. In the expression 
™ "16x? + 128x — 240, x represents the time the ball is 246 feet high. Factor this 
expression completely. 


17. Multi-Step A spinner is spun 100 times. The spinner lands on brown 50 times, red 
os 25 times, and yellow 25 times. 
a. Find the experimental probability for each color. 


b. Draw a spinner that would also give this theoretical probability distribution. 


18. (Communication ) A 400-anytime-minutes plan costs $35 plus $0.09 per minute overage. 
Another 400-anytime-minutes plan costs $45 plus $0.06 per minute overage. After 


how many overage minutes is the first plan more expensive? 
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1. 


20. 


(84) 


Az. 


(84) 


22. 


(85) 


23. 


(86) 


24. 


(Inv 6) 


*25. 


(88) 


E26. 


(88) 


*27. 


(88) 


*28. 


(89) 


*29. 


(89) 


*30. 


(89) 


Verify Solve the inequality 2x + 8 > 2 + 5x + 6. Then select some values of x 
’ and substitute them into the inequality to verify the solution set. 


(Bridges ) A footbridge follows the graph of the equation y = -ix + 1. If the 
x-axis represents the ground and each unit on the graph represents 1 foot, what is 
the horizontal distance across the bridge? 


Geometry A rectangular prism and a cylinder are both 10 inches tall. The base 
of the prism is a square with a side length x. The cylinder has a radius x. Graph 
the functions of the volumes of each solid in a coordinate plane. Then compare 
the graphs. 


Use the Pythagorean Theorem to find the missing side length. Give the answer 12 
in simplest radical form. 


Multiple Choice Which point is the midpoint of the line segment joining (3, 9) p 


and (—1, 2)? 


HO bp eee ela 
a (24) e (2.4) a aa PALS 
Describe the transformation of f(x) = —4x from the linear parent function. 


Multi-Step A company is making various boxes to ship different-sized globes. 
The boxes have a volume of oi 7 zs . a and the globes have a volume of aa 
What fraction of the box do the globes take up? 

a. Solve for the volume of the box. 


b. Find the fraction of the box that the globes take up. 


3x? 


Geometry A rectangle has length = ~ and width x + 2y. What is its area? 


Error Analysis Two students are asked to solve the equation Pe = 2s — 1. Which 
student is correct? Explain the error. 


Student A Student B 
6s? — 3s 6s — 3s 
——— + 2s-—1 DATE S a Se 
15 S I5 2s— 1 
6 -3s 2s—1  s(2s— 1) 6’-35 1 _s 
15 i= 5 15 = 5 


Multiple Choice What is the x-coordinate of the vertex of the graph of a quadratic 
function whose zeros are 0 and —8? 
A —4 B 0 C 4 D 8 


(Space) If it were possible to play ball on Saturn, the function y = —5.5x* + 44x 
would approximate the height of a ball kicked straight up at a velocity of 44 meters 
per second, where x is time in seconds. Find the maximum height of the ball and the 
time it takes the ball to reach that height. 


Analyze How does the value of ain a quadratic equation indicate if the graph of the 
equation has a minimum or a maximum? 
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1. Vocabulary One of two or more numbers or expressions that are 


multiplied to get a product is a(n) of the product. 
ee ae ee i ad 

a Simplify 1D + 13° 3 Simplify 3x“y + 7° — 4x°y. 

4 Multiply: 6r°(3r — 8). 3; Multiply: (x — 7)(x — 3). 


New Conce pts Adding and subtracting rational expressions follow the same rules as adding 
and subtracting fractions. If the denominators are the same, add the numerators 
and keep the common denominator. If the denominators are not the same, use 
the least common multiple of the denominators as the common denominator. 


Adding and Subtracting with Like Denominators 
Add or subtract. Simplify your answers. 
oe, Se 
G) Sox + Sox 
SOLUTION 
2 3x2 
20x * 20x 
2 
= a Add the numerators. Keep the denominator. 
y 
x ee 
== Simplify. 
4 pitty. 
b.) 3a-2 a-—6 
a+2 a+2 
SOLUTION 
3a—2 a-—6 
a+2 a+2 
7 3a — 2 — (a — 6 
Caution = w2 ee o Subtract the numerators. Keep the denominator. 
a 
Not enclosing the 
numerator of the 3a—2—a+6 Fee 
subtrahend in = Distribute —1. 
a+2 
parentheses may result 
in sign errors. 
= eae Combine like terms. 
a+2 
2(a+-2 
= Lait) Factor and divide out common factors. 
Online Connection ar? 
www.SaxonMathResources.com =2 
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Hint 


Remember to multiply 
the numerator and 
denominator by the 
same value when finding 
a common denominator. 


z — 1027 n 4z? 
H 2—3z=18 z-3z-18 
SOLUTION 


z — 1027 47? 
z2—3z-18 737-18 


— 2 102? + 42° 


z — 3z— 18 
3 2 
pe OF Combine like terms. 
z — 3z—18 
z (z6) 
= — Factor. Divide out common factors. 
(z=6)(z + 3) 
z Simplif 
= implify. 
z+3 ey 


When the rational expressions being added or subtracted do not have 


common denominators, use the least common multiple (LCM) to rename 


each expression. 


fm Example By Adding with Unlike Denominators 


Add. Simplify your answers. 


6h Ah? 
SOLUTION 


Rename the expressions so that each has a denominator of 6%’. 


2h, Ale 
6h Of? 
4 2 
= 2h") ar (3) Multiply to get common denominators. 
h 
5 2 
2 ot + a Multiply. The LCD is 6h’. 
n a 
5 2 
= aie ae E Add the numerators. Keep the denominator. 
2 (P + 6) a. 
= FG) Factor and divide out the common factors. 
3 
= asf Simplify. 
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Add the numerators. Keep the denominator. 
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fm Example H Subtracting with Unlike Denominators 


Subtract. Simplify your answers. 
i 2 
x=4 +x = 20 
SOLUTION 
x+3 B 2 
x-4 x? +x- 20 
= a SO Factor the denominators. 
x—4 (x—4(x+5) 
xX + 3f x+ >) 2 , 
= — —————____ Write each expression using the LCD. 
=A Fo] -per j q 
x? + 8x +15 2 . 
SF Multiply. 
(x—4(x+5) (x-—4(x+5) pa 
= nee Subtract. 
(x — 4)(x + 5) 
The numerator cannot be factored; the expression is in simplified form. 


Example Simplifying with Opposite Denominators 
Add. Simplify your answer. 


8 v-7 
-4 Ay 


SOLUTION 


The denominators are opposites. Multiplying either denominator by —1 
will make both denominators the same. 


ee: q=) m= 7 Multiply the numerator and denominator by —1. 


= + —— Simplify. 


=— Add numerators. 


= 2 Combine like terms. 


Hint fm Example H Application: Transportation 


A plane flying into a A plane flies 2000 miles with a headwind and makes the return trip 
por elem es with a tailwind. Write and simplify an expression for the total time of 
therefore slower. A plane the round-trip flight assuming that the wind speed w remains constant and 
with a tailwind is flying the plane’s rate averages 500 miles per hour. 

with the wind, and is 

therefore faster. 
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SOLUTION 
Rearrange the distance formula t = a and use it to write expressions for the 
time of each flight. Then add the expressions. 
time going = — time returning = eee 
. 2000 2000 
el ee S00 aa 
_ _ 2000 Picea 2000 (Z 
500 — w \500 + w 500 + w \500 — w 
1,000,000 + 2000w 1,000,000 — 2000w 
iathineasoning (500 — w)(500+ w) (500 — w)(500 + w) 
; 2,000,000 + 2000w — 2000w 2,000,000 
Estimate About how eS a ee eee ee 
long is the round-trip (500 — w)(500 + w) (500 a w)(500 + w) 
flight if the wind speed 
is 50 mph? : 2,000,000 ; ` 
The expression To — w500 F W)’ where w is the wind speed, represents the 
time of the round-trip flight. 


Lesson Practice 


Add or subtract. Simplify your answers. 


a, 4m , Amn pot. 
(ex!) 24m ° 24m (x) y+6 y+6 

o Ltd 2d a ZP 4 2 
Ex) @—5d—36 a —5d—36 (x2) 6p? p* 

ë x o 3 f —l t+9 
(x3) X+3 x7 45x46 oy P-2° 27 


g. A kayaker paddles 5 miles one way against the current and then makes 
**) the return trip with the current. Write and simplify an expression for 
the total time of the kayaking trip, assuming that the rate of the current 
remains constant and that the kayaker’s paddling rate averages 1.5 miles 
per hour. 


Practice Distributed and Integrated 


Find the distance between the given points. Give the answer in simplest radical form. 
1. (—3, —1) and (4, 2) 2 (1, 1) and (9, 1) 


(86) 
Factor completely. 


3. 12 + 17x + 6x" 4. 21t + 42° — 49 
(75) (75) 


Determine whether the polynomial is a perfect-square trinomial or a difference of 
two squares. Then factor the polynomial. 


5, 9x4 + 42x°y + 497° 6. x° + 16x° + 64 
(83) (83) 
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GS Graph the function y = 
2x — 16 _3y" i 3x 
: ltiply ——— —=———— 
eo Pulp ly 6 3x — 24° 
9. Solve |n + 3|+4=4. 
(74) 
10. Find the axis of symmetry for the graph of the equation y = —3x* + 8x + 1. 
Add or subtract. 
Ix_2 4y 5y 
*1. 2% _2 be eee 
0) YD (90) X 2x 
13. (Marine Biology )A marine biologist netted a sample of wild sardines from the 


14. 


(77) 


15. 


(80) 


16. 
(81) 


\ 17. 


(82) 


Oe 


19. 


(85) 


20. 


(87) 
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northern Pacific. In his analysis of the sample, the average length of an adult 
male fish was 210 millimeters. He noted that the greatest variation in length from 
the average length in the sample was +33 millimeters. Write and solve an 
absolute-value equation to find the lengths of the longest and shortest sardines 
in the sample. 

Multi-Step A student has grades 75 and 90 on his first two math tests. He wants 

to have an average of at least 80 after his third test. To find what score he needs, 
solve the inequality ees > 80. 


(Chess ) All the chess pieces are put in a bag and one is drawn randomly. There are 
2 kings, 2 queens, 4 rooks, 4 bishops, 4 knights, and 16 pawns. Make a graph to 
show the probability distribution of the pieces. 


Multi-Step Marisa is changing her dog’s food from a puppy formula to an adult 
formula. The vet recommended that she exchange 2 ounces of adult formula for 

3 ounces of puppy formula each day. Her dog usually eats 20 ounces of food per 
day. After how many days will the dog’s daily diet include more adult formula than 
puppy formula? 

a. Write and solve an inequality. 


b. Explain the correct domain of the solution set. 

Write What does an AND inequality mean? 

Coordinate Geometry Use the points (2, 2), (5, 2), and (2, —3). 

a. Write Explain why the triangle is a right triangle. 

b. What are the lengths of the legs of the triangle? 

c. Use the Pythagorean Theorem to find the length of the hypotenuse. 
(Astronomy ) Eli is looking at three stars on a star map. He measures and records 


the distances between each pair of stars: 9 centimeters, 12 centimeters, and 
15 centimeters. Do the stars on the map determine a right triangle? 


Multi-Step The area of a square is equal to x? + 6x + 9. What is the side length of 
the square? 
a. Write the formula for the area of a square. 


b. Factor the area. 
c. Set the expressions equal to each other. 
d. Find the square root of each side. 
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21. The area of a triangle varies jointly with the base and height of the triangle. Given 
shat the area of a triangle is 6 square feet, the base is 3 feet, and the height is 4 feet, 
find the constant of variation. Express the area of a triangle. 


3mn? . 9mn 
4mn ` 8min? 
2mn? 2mn 2mn? 27 
3m p 3n? E 3 32m? 


23. (Travel Times) (Travel Times ) Use the formula £ = ¢ to find how long it takes to travel a distance of 
— 25 miles at the rate of x f 5 miles per hour. 


22. Multiple Choice Divide 
(88) 


A 


24. Error Analysis Two students tried to find the axis of symmetry for the equation 
(89) j : . f 
y =x — 4x — 3. Which student is correct? Explain the error. 


Student A Student B 
— = = —(—4 
Se eee egos eae 
20 A) 2 2(1) 2 


*25. Multi-Step The population of Ireland between the years 1901 and 2006 can be 
(9% approximated by the function y = 0.000285x° — 0.0232x + 3.336, where x is the 
number of years after 1900 and y is the population for that year in millions of 
people. 
a. Justify Tell how you know the function has a minimum rather than a maximum. 


b. Estimate What was the minimum population and when did it occur? Round to 
the nearest year. 


c. Predict Use the function to predict the population of Ireland in 2020. 
A26. Geometry The equation y = —x* + 35x gives the area of a rectangle with a fixed 


(2e perimeter of 70 units, where x is the width of the rectangle. Explain how to use 
the equation to find the greatest possible area of the rectangle. 


37. Mult . 6 a 
2 _ 2 3(2 — q) 
1 2 —q4 =g 
i 3q B 3q Cc 3g? D P 


*28. Ms. Suarez owns a manufacturing company. Her total profits for one 
year are x? + 44x + 420, where x is the number of units manufactured. Her 
profits for the spring are x? + 7x + 100, while her profits for the winter are 
17x + 40. Write a simplified expression for the fraction of the total profits that 
come from the spring and winter seasons. 


n 


4 +2 =, why multiply the first expression by a and 
(90) the second by = bil) 


x 
+ x+3° 


N30, Write Describe the steps in adding and simplifying =a 
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Fe - EE 
SS Online Connection 
www.SaxonMathResources.com 
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Choosing a Factoring Method 


| 


Whole numbers can be factored into prime numbers. For example, 30 can 
be written as a product of its factors: 30 = 2-3-5. A factorization can be 
verified as correct by multiplying the factors and verifying that the product 
is the same as the original whole number. Similarly, many polynomials, as 
shown below, can also be factored. 
xy + 2xy? xX? + 7x? + 2x + 14 xX — 4 

x? + 16x + 64 x? + 8x + 15 2x? + 7x +3 
The difference between factoring whole numbers and polynomials is that 
often the factors of polynomials are other polynomials and not whole 
numbers. Factorization can be checked through multiplication and 
simplification. If the original polynomial results after correctly multiplying 
and simplifying, the polynomial has been factored correctly. If not, try 
again, or the polynomial may in fact be prime. 


Many possibilities and methods exist for factoring. To begin the factoring 
process, it is helpful to have a checklist. 


Checklist Item 1: Look for the greatest common factor. Does each term 
have a common factor? 


For example, factor x*y + 2xy?. 


1. Write each term of the polynomial as a product of its factors. 
2. What does each term of the polynomial have in common? 
3. Factor out the monomial from each term. 
4. Now factor out the monomial from the polynomial. 
Checklist Item 2: Look for a difference of two squares. Are there only two 


terms of the polynomial, and are they being subtracted? Are those two 
terms perfect squares? 


For example, factor x? — 4. 


5. To begin the process of factoring, start with the first item on the 
checklist and proceed. Is there a common factor for all terms in the 
binomial? 

6. Are there only two terms being subtracted? 

7. The polynomial is a binomial of the form a? — b?. What is the value of 
a? b? 

8. Use the factorization of the difference of two squares, a? — b? = 
(a+ b)(a — b), to factor the binomial. 


9. If the two terms of the binomial were perfect squares being added, 
(x? + 4), could that binomial be factored similarly? 


Checklist Item 3: Look for perfect-square trinomials. Are the first and last 
terms perfect squares? Is the second term the product of the square roots of 
the first and last term? 


For example, factor x? + 16x + 64. 


10. Is there a common factor for all terms in the polynomial? 
11. How many terms exist in the polynomial? 


12. Are the first and last terms perfect squares? If so, what are their 
respective square roots? 


13. Notice that the trinomial is of the form a* + 2ab + b?. What is the 
value of a? b? 


14. Use the formula a? + 2ab + b?= (a + bY for factoring a perfect-square 
trinomial. 


15. Model Is it possible to factor x* + 8x + 32 in a similar manner? Explain. 


Checklist Item 4: Are there three terms of the polynomial, all of which are 
being added? Is the last term not a perfect square? 


Some trinomials of the form x? + bx + c that are not perfect-square 
trinomials can still be factored as the product of two binomials, such as 
(x + j) (x +k), where c = jk and b =j +k. 


For example, factor x? + 8x + 15. 


16. Is there a common factor for all terms in the polynomial? 
17. Is this a perfect-square trinomial? Explain. 


18. Is the trinomial of the form x? + (j + k) x + jk? If so, find two values 
that add to 8 and multiply to 15. What is the value of j? k? 


19. Factor the polynomial using the formula for factoring a trinomial that 
is not a perfect square. 


Checklist Item 5: Are there four terms in the polynomial? If you have four 
terms with no GCF, try to group the terms into smaller polynomials. Then 
factor each group by its GCF. 


For example, factor x? + 7x? + 2x + 14. 


20. Is there a common factor for all terms in the polynomial? 

21. How many terms are in the polynomial? 

22. Use parentheses to group the first two terms and the last two terms. 
23. Factor out the GCF of the first group of terms. 

24. Factor out the GCF of the second group of terms. 

25. Write the polynomial using the factored groups of terms. 

26. What factor does each term have in common? 


27. Factor out the common term. 
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Some trinomials of the form ax? + bx + c can also be factored. The 
following activity will demonstrate this factorization through the use of 
algebra tiles. 


Soon Factoring Trinomials of the Form ax? + bx +c 
Using Algebra Tiles 


Factor 2x? + 7x + 3. 
Collect two x?-tiles, seven x-tiles, and three 1-tiles. 


28. Build a rectangle using the algebra tiles. Keep the 
x’-tiles on the top row of the rectangle. Fill in the 
x-tiles horizontally below and vertically to the right 
of the x-tiles. Use the 1-tiles to fill in the gaps of the 
rectangle. Remember that the lines between the tiles 
must be completely vertical or horizontal across the 
entire pattern. 


Observe that the top edge of the pattern represents the length of a 
rectangle. The side edge of the pattern represents the width of a rectangle. 


29. Using the sides without the x?-tiles, how can the length and width of 
the rectangle be represented? 


30. How is the area of a rectangle calculated? 


31. Write an expression for the area of the rectangle using the length and 
width previously found. 


32. What is the factored form of 2x? + 7x + 3? 


To review factoring polynomials, first look for common factors of the 
terms. If there is a common factor, find the GCF, and then factor it out of 
the polynomial. After factoring out the GCF, look for patterns. 


Pattern 1: If the polynomial has two terms, then look for the difference of 
two squares. 


Pattern 2: If the polynomial has three terms, look for a perfect-square 
trinomial. If the trinomial is not a perfect square, try to factor 
using the method for general trinomials of the form x? + bx + c 
or ax’ + bx + c. 


Pattern 3: If the polynomial has four terms, try to factor by grouping. 


Examine the resulting polynomial factor(s) to determine if any can be 
factored further. If so, continue the process. If not, factoring is complete. 
Remember that the factored result can always be verified through 
multiplication and simplification. 


Investigation Practice 


Factor the polynomial. 

a. x°+2x+1 

b. 3x? + xy — 12x — 4y 

c. 9yt-— 1 

Identify the first step needed to factor the polynomial. Then use that method to 
factor the polynomial. List other methods used, if applicable. 

d. 5x*+— 5x? 

e 9x? + 30x + 25 

f. x -9 

Use algebra tiles to factor the following polynomials. Verify the factorization 
through multiplication and simplification. 

g 3x°+ 13x +4 

h. x?+9x + 20 

i 2x° + 8x + 6 
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1. Vocabulary An equation with one or more absolute-value expressions is 
7. 


called an 
Simplify. 
2. |8 — 15| 3. |-3 + 9| 
(5) (5) 
Solve. 
4. |x- 4|=7 5. |x +7|=2 
(74) (74) 


New Concepts An absolute-value inequality is an inequality with at least one absolute-value 
expression. The solution to an absolute-value inequality can be written as a 
compound inequality. 


Math Language 


The absolute value of 

a number is its distance 
from zero on the number 
line. 


Reading Math 


For the inequality 
—4 < x < 4, you can say, 
“x is between —4 and 4” 


Math Reasoning 


Analyze Why is the 
word “OR” used here to 
describe the solution? 
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The inequality |x| < 6 describes all real numbers whose distance from 0 is 
less than 6 units. The solutions are all real numbers between —6 and 6. The 
solution can be written —6 < x < 6 or as the compound inequality x > —6 
AND x < 6. 


-6 -4 -2 0 2 4 6 
The inequality |x| > 6 describes all real numbers whose distance from 0 is 
greater than 6 units. The solutions are all real numbers less than —6 or greater 
than 6. The solution can be written as the compound inequality x < —6 OR 
x > 6. 


Se E aa 
-6 -4 -2 0 2 4 6 


Solving Absolute-Value Inequalities by Graphing 


Solve each inequality by graphing. 


(a.) xl <4 


SOLUTION 


(b.) |x| >7 


SOLUTION 


If the absolute value of x is less 
than 4, then x is less than 4 units 
from zero on a number line. 
eS See et 

=4 =2 0 2 4 -8 6-4-2 0 2 4 6 8 
The graph shows x < 4 AND 
x > —4. This can also be written 
-4<x<4. 


If the absolute value of x is greater 
than 7, then x is more than 7 units 
from zero on a number line. 


The graph shows x > 7 OR x < —7. 


Caution 


Be sure to reverse 

the direction of the 
inequality sign if you 
multiply or divide by a 
negative number when 
solving the inequality. 


Online Connection 
www.SaxonMathResources.com 


= Example H Isolating the Absolute Value to Solve 


Solve and graph each inequality. 


|x| +7.4<9.8 


SOLUTION 
Begin by isolating the absolute value. 
|x| +74< 9.8 
—7.4 —7.4 Subtraction Property of Inequality 
|x| < 2.4 Simplify. 


Since the absolute value of x is less than or equal to 2.4, it is 2.4 units or less 
from zero. 


-3 -2 <i 0 1 2 38 
The solution can be written x > —2.4 AND x < 2.4 or —2.4 < x < 2.4. 
be >2 
SOLUTION 


Begin by isolating the absolute value. 


4 
4. Ix! >2-4 Multiplication Property of Inequality 
|x| >8 Simplify. 


The absolute value of x is greater than 8, so it is more than 8 units from zero. 


-12 -8 -4 0 4 8 12 
The solution is x > 8 OR x < —8. 
—2|x| < —6 
SOLUTION 


Begin by isolating the absolute value. 


—2|x| < —6 

—2|x] _ —6 S 

= > =) Division Property of Inequality 
|x| > 3 Simplify. 


Since the absolute value of x is greater than 3, it is more than 3 units from zero. 


< 
= 2 Of 2 4 


The solution is x > 3 OR x < —3. 
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Some absolute-value inequalities have variable expressions inside the 
absolute-value symbols. The expression inside the absolute-value symbols can 
be positive or negative. 


The inequality |x + 1| < 3 The inequality |x + 1| > 3 
represents all numbers whose represents all numbers whose 
distance from —1 is less than 3. distance from —1 is greater than 3. 
3 units 3 units 3 units 3 units 
++ H 
DEE S S D L So 
-4 <2 0 2 -4 —2 0 2 


Rules for Solving Absolute-Value Inequalities 


For an inequality in the form | K| < a, where K represents a variable 
expression and a > 0, solve —a < K < aor K > —a AND K <a. 


For an inequality in the form | K| > a, where K represents a variable 
expression and a > 0, solve K < —a OR K > a. 


Similar rules are true for |K| < aor |K| =a. 


Example 3 | Solving Inequalities with Operations Inside 
Absolute-Value Symbols 


Solve each inequality. Then graph the solution. 


|x- 5|3 


SOLUTION 


Use the rules for solving absolute-value inequalities to write a compound 
inequality. 
|x —5| <3 
x—-5>-3 AND x-5<3 Write the compound inequality. 
+5 +5 +5 +5 Addition Property of Inequality 
x22 AND x<8 Simplify. 


Now graph the inequality. 


|Ix+7| >3 


SOLUTION 
Use the rules for solving absolute-value inequalities to write a compound 
inequality. 
|x+7| >3 
x+7<-3 OR x+7>3 Write the compound inequality. 
azl a, =. = Subtraction Property of Inequality 


x< -10 OR x> —4 Simplify. 
Now graph the inequality. 


SS o 
-12 -8 -4 0 4 8 
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Math Reasoning 


Justify According to the 
poll, Garcia and Jackson 
are in a “statistical dead 
heat”— a tie. Explain 
why the poll would not 
say that Garcia (46%) is 
leading Jackson (44%). 


Example Solving Special Cases 


Solve each inequality. 


|x] +6 <4 


SOLUTION 
|x] +6<4 
|x] <—2 Subtract 6 from both sides. 


This inequality states that a number’s distance from 0 is less than or equal 
to —2. No distance can be negative. Therefore, there are no solutions to 
this inequality. The solution is identified as { } or Ø, the empty set. 


|x] +6>1 


SOLUTION 
[x] +6>1 
|x| >—5 Subtract 6 from both sides. 


This inequality states that a number’s distance from 0 is greater than —5. 
Since all distances (and absolute values) are positive, all numbers on the 
number line are solutions. The solution is identified as R, the set of all real 
numbers. It means that the inequality is an identity; it works for all real 


numbers. 


= Example Fy Application: Polling 


A poll finds that candidate Garcia is favored by 46% of the voters surveyed 
and Jackson is favored by 44%. The poll has an accuracy of plus or 
minus 3%. 


Write an absolute-value inequality to show the true percentage of 
voters for Garcia. 


SOLUTION 
Let the true percentage of voters for Garcia be g. 


For g to be within 3%, the distance from g to 46 must be less than or equal 
to 3. The distance is represented by the absolute value of their difference. 


|g — 46| <3 


Solve the inequality to find the range for the true percentage of voters 
who support Garcia. 


SOLUTION 
|g — 46] <3 
—-3<g-46<3 Write the inequality without an absolute value. 


43 <g <49 Add 46 to all 3 parts of the inequality. 


The range is between 43% and 49%. 
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Lesson Practice —— 
lh Solve and graph the inequality |x| < 12. 
" b. Solve and graph the inequality |x| > 19. 


E c, Solve and graph the inequality |x| + 2.8 < 10.4. 


5 
pe e, Solve and graph the inequality |x — 10| < 12. 


x 
p d. Solve and graph the inequality Ea < —l. 


e f. Solve and graph the inequality |x + 12| > 18. 
g. Solve the inequality |x| +21 < 14. 

(Ex 4) 

a h Solve the inequality |x| + 33 > 24. 


A machine part must be 15 + 0.2 cm in diameter. 
(Ex5) o, : ; : 
i. Write an inequality to show the range of acceptable diameters. 


j. Solve the inequality to find the actual range for the diameters. 


Practice Distributed and Integrated 


& Find the axis of symmetry for the graph of the equation y = -4x +x-3. 


Add or subtract. 
Srs | 18r 3—26 
(90) PS ps? (90) 2b+1 b—4 
Factor. 
A4 3 i DEn 
Ps 4y* + 8y* + Sy* — 10y bs 3a° — 27 
Evaluate. 
6. 4x? + 6x —4 7. 9x? — 2x + 32 
(75) (75) 


“8. Solve and graph the inequality |x| < 96. 
AN "9. Write Explain what |x| => 54 means on a number line. 


*10. Justify When solving an absolute-value inequality, a student gets |x| => —5. Justify 
that any value for x makes this inequality true. 


“H Multiple Choice Which inequality is represented by the graph? 


-12 -8 -4 0 4 8 12 
A |x| <9 B |x| >9 C |x| <9 D |x| <-9 


“12. (Track) A runner finishes a sprint in 8.54 seconds. The timer’s accuracy is plus or 
” minus 0.3 seconds, Solve and graph the inequality |t — 8.54| < 0.3. 
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2c 


*13. Error Analysis Two students simplified ——— + <—. Which student is correct? 
’ Explain the error. 
Student A Student B 
2c — 12 2o5 2 
C= 5 c—6 
HESS a(e+6) __, 
ceo c-6 


"a Multi-Step A farmer has a rectangular plot of land with an area of x? + 22x + 72 
square meters. He sets aside x” square meters for grazing and 2x — 8 square meters 
for a chicken coop. 

a. Write a simplified expression for the total fraction of the field the farmer has 
set aside. 


b. Estimate About what percent of the field has the farmer set aside if x = 30? 


A 15. Geometry Write a simplified expression for the total fraction 
of the larger rectangle that the triangle and smaller rectangle 
cover. 


16. Find the product of (V4 — 6)’. 


(76) 


17. Analyze Why is it necessary to understand factoring when dealing with rational 
= expressions? 


‘ ‘ . 4x + 2xy ‘ 
18. Multi-Step The base of triangle ABC is x? + y. The height is vty What is the 
(88) : xX + xy 
area of triangle ABC? 


a. Multiply the base of the triangle by its height. 
b. Multiply the product from part a by L, 


*19. Error Analysis Two students tried to find the axis of symmetry for the equation 
(89) 4 : : . 
y = 8x + 2x°. Which student is correct? Explain the error. 


Student A Student B 
_=b_ =2 2l ve 8 8 
7 a ~ 2(8) 16 8 (2) 4 


*20. If it were possible to play ball on Jupiter, the function y = —13x* + 39x 
ould approximate the height of a ball kicked straight up at a velocity of 
39 meters per second, where x is time in seconds. Find the maximum height the 
ball reaches and the time it takes the ball to reach that height. (Hint: Find the time 
the ball reaches its maximum height first.) 


D 21. Measurement The coordinates of two landmarks on a city map are A(5, 3) and 
si ” BCT, 10). Each grid line represents 0.05 miles. Find the distance between 
landmarks A and B. 


2x +18 
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22. 


(Archeology ) Archeologists use coordinate grids to record locations of artifacts. 
Jonah recorded that he found one old coin at (41, 37), and a second old coin at 
(5, 2). Each unit on his grid represents 0.25 feet. How far apart were the coins? 
Round your answer to the nearest tenth of a foot. 


23. Find the length ¢ to the nearest tenth. 


(85) 


24. 


(85) 


25. 


(84) 


26. 


(83) 


27. 


(82) 


28. 


(78) 


*29. 


(Inv 9) 


30. 
(76) 


608 


ie 


5 


(House Painting) A house painter leans a 34-foot ladder against a house with 
the bottom of the ladder 7 feet from the base of the house. Will the top of 
the ladder touch the house above or below a windowsill that is 33 feet off the 
ground? 


Graph the function y = 4x. 
Generalize What is the factored form of a7” + 2a”b” + b”? 


(Shopping ) Roger has $40 to buy CDs. The CDs cost $5 each. He will definitely 
buy at least 3 CDs. How many CDs can Roger buy? Use inequalities to solve the 
problems. 


Multi-Step A summer school program has a budget of $1000 to buy T-shirts. 
Twenty free T-shirts will be received when they place their order. The number of 
T-shirts y that the program can get is given by y = a + 20, where x is the price 
per T-shirt. 

a. What is the horizontal asymptote of this rational function? 


b. What is the vertical asymptote? 


c. If the price per T-shirt is $10, how many T-shirts can the program receive? 


Suppose the area of a rectangle is represented by the expression 4x* + 9x + 2. 
Find possible expressions for the length and width of the rectangle. 


Simplify the expression 6V8 - V5. 
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ds Vocabulary For any nonzero real number n, the ______ of the number 
eL 

Identify the LCM. 

2. 4x — 16 and x — 4 3. 18x° and 9x 

(57) (57) 

Factor. 

4.x? — 4x — 77 5. 18x? + 12x + 2 

(72) (83) 


New Conce pts A complex fraction is a fraction that contains one or more fractions in the 
numerator or the denominator. 


Complex Fractions 


There are two ways to write a fraction divided by a fraction. 


: e < when b # 0, c #0, and d # 0. 


A complex fraction can be written as a fraction divided by a fraction. The 
rules for dividing fractions can be applied to simplify complex fractions. 


= Example fy Simplifying by Dividing 


4 
Simplify - 
Math Reasoning a+x 
Write Explain why the SOLUTION 
complex fraction 
4 a 
bean be xX 
a+x 
written as $ + a. b 
a+x 
=f b Write using a division symbol. 
x " a+x 
a at+x ; ; 
== 5 Multiply by the reciprocal. 
aa+x 
( ) Multiply. 
xb 
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The product of a number and its reciprocal is 1. To eliminate the fraction 
in the denominator of a complex fraction, multiply the numerator and the 
denominator by the reciprocal of the denominator. 


fm Example By Simplifying Using the Reciprocal of the Denominator 


am 


n 
ae 


mn 


Simplify 


SOLUTION 


am 


= 


Multiply by the reciprocal of the denominator. 


Divide out common factors. 


= Multiply. 


=s Simplify. 


= Example Ey Factoring to Simplify 


3x 
6x + 12 
a 

x+2 


Simplify 


SOLUTION 


3x 
6x + 12 

9 
x+2 


Write using a division symbol. 


ES Factor out the GCF and multiply by the reciprocal. 
Divide out common factors. 

Online Connection = x Simplify. 
www.SaxonMathResources.com l 1 8 
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Hint 


Find the LCD of 
1 and + to subtract in 
the denominator. 


Hint 


Use the formula d = rt. 


eae 4 | Combining Fractions to Simplify 
1 


x 


Simplify T 
ae 


SOLUTION 


= Subtract in the denominator. 


xĮ—= x= 
= 


a= 
x 
l 


Simplify. 


Write using a division symbol. 


Multiply by the reciprocal. 


Divide out common factors. 


Example 5 | Application: Speed Walking 


It took Max 22 = 12x 


5x = 20 


minutes to speed walk to the gym that was 


———— miles away. Find his rate in miles per minute. 


3 
SOLUTION 
d 


r=— 
t 


5x — 20 
T xX 
~ 3x? — 12x 


3x 


ots 20 . 3x -12x 


x3 i 3x 
= 5x — 20 R 3x 
x 3x? — 12x 


_ S(x = 4) , 3x 
x 3x(x — 4) 


= 2. miles per minute 
X 


Solve for r. 


Evaluate for d and t. 


Write using a division symbol. 


Multiply by the reciprocal. 


Factor out any GCFs. 


Divide out common factors and simplify. 


The expression 3 represents Max’s speed-walking rate in miles per minute. 
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Lesson Practice 


Simplify. 
x b 
a — a b cd 
(x1) 3(x— 3) (ex2) 2b 
X c 
4x? I 
ae a, 
(Ex3) x eh 2 x 
36 = 9 aT 
— 
e, It took Ariel 2X —45* minutes to walk to school that was oie ot z 2 


(Ex 5) 
miles away. Find her rate in miles per minute. 


Practice Distributed and Integrated 


Find the product or quotient. 
15x*_ _ x° — 10x + 24 
(88) X—4 3x3 4 12x? 


x +12x+36. 1 
6) 2 — 36 " x=—6 


Solve. 
2 3. —3(r — 2) > —2(-6) 


1.2 
aa Xs 


Simplify. 
5x 
*5, 10x +20 6 8/9 ° 2V5 


(92) 15 
x+2 


AN T Write Under what conditions is a rational expression undefined? 
a 

"8. Justify Give an example to show 2 = 
d 


"3, (Seating) (Skating) It took Jim 2a SS = minutes to skate to the park that was 


+ 


oy =a TP males. away. Find his rate in miles per minute. 
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*10. Multiple Choice Two fractions have a denominator of x? + 6x + 9 and x? — 9. What 
( is the least common denominator? 
Ax+4+9 B x°+6x+9 


C 2x° +9 D (x + 3)°(x — 3) 


11. Solve and graph the inequality |x| < 65. 


(91) 


*12. Error Analysis Two students solve the inequality |x — 15| < —4. Which student is 
OD correct? Explain the error. 


Student A Student B 
|x — 15| < —4 |x— 15| < —4 
—4<x—15<4 no solution 
UES 118) 


@13 


13. Geometry A triangle has sides measuring 16 inches and 23 inches. The triangle 


inequality states that the length of the third side must be greater than 7 inches and 
less than 39 inches. Write this inequality and graph it. 


“14. Multi-Step The grades on a math test were all within the range of 80 points plus or 
minus 15 points. 
a. Write an absolute-value inequality to show the range of the grades. 


b. Solve the inequality to find the actual range of the grades. 


*15. Error Analysis Two students simplified cee ~ 1. Which student is correct? 
k Explain the error. l l 
Student A Student B 
ra= eal Xr2=j=x 
2x — 5 ~ 2x—5 2x — 5 2x — 5 


*16. Vanya paddled a canoe upstream for 4 miles. He then turned the canoe 
(90) i 
around and paddled downstream for 3 miles. The current flowed at a rate of 
c miles per hour. Write a simplified expression to represent his total canoeing time 
if he kept a constant paddling rate of 6 miles 
per hour. 


17 . Multiple Choice Which equation’s graph has a maximum? 
O A y=-5+x B y= —x + 5x 
Cy=x +5 Dy=5x-1 


AN 18. Write Describe 2 ways to find the axis of symmetry for a parabola. 


19. Justify Give an example of a quadratic function and an example of a function that 
C? is not quadratic. Explain why each function is or is not quadratic. 
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20, Find the length a to the nearest tenth. 


20 


Sf+6 f+ 10 
P+f-8 fP+7f-8 
22. Let A = (—5, 3), B = (0, 7), C = (12, 7), and D = (7, 3). Use the distance formula 
to determine whether ABCD is a parallelogram. 


21. Subtract 
(90) 


23. (Geography ) (Geography ) Ithaca, New York is almost directly west of Oneonta, New York and 
si directly north of Athens, Pennsylvania. The three cities form a triangle that is 
nearly a right triangle. Use the distance formula to estimate the distance from 
Athens to Oneonta. Each unit on the grid represents 5 miles. 


W 


Ithaca, NY — Oneonta, NY 


New York 
Pennsylvania 


5 Athens, PA 


24. Error Analysis Two students factor the polynomial (3x? + 6) — (4x? + 8x). Which 
student is correct? Explain the error. 


Student A Student B 
3(x? + 2) — 4x(x? — 2) 3(x? + 2) — 4x(x? + 2) 
(3 — 4x) (x? — 4) (3 — 4x)(x? + 2) 


25. Probability A bag has 2x + 1 red marbles, 3x blue marbles, and x + 2 green 
’ marbles. What is the probability of picking a red marble? 


26. Multi-Step A toolbox is 2 feet high. Its volume is represented by the expression 
l 2x? — 8x + 6. 
a. Factor the expression completely. 


b. Identify the expressions that represent the length and width of the toolbox. 


27. (Hardiness Zones ) The state of Kansas falls into USDA hardiness zones 5b and 
’ 6a. This means that plants in these zones must be able to tolerate an average 
minimum temperature range greater than or equal to —15°F, and less than —S°F. 
Write an inequality to represent the temperature range of the hardiness zones in 
Kansas. 
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28. Multi-Step A rectangular playing field has a perimeter of 8x feet. Its length is 2 feet 


greater than 2x. 
a. Write expressions for the length and width of the rectangle. 


b. Write an expression for the area of the field. 


c. The playing field is in a city park. The park is a large square with a side length 
of x. Write and factor an expression for the area of the park that does not 
include the playing field. 


29. (Vertical Motion ) The height h of an object ¢ seconds after it begins to fall is given by 


30. Given the equation r = 


Inv 


the equation h = —16¢ + vt + s, where v is the initial velocity and s is the initial 
height. When an object falls, its initial velocity is zero. Write an equation for the 
height of an object ¢ seconds after it begins to fall from 14,400 feet. Then factor 
the expression representing the height. 


a , use the terms “jointly proportional to” and “inversely 


proportional to” to describe the relation in the equation such that k is the constant 
of variation. 
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LESSON 


Dividing Polynomials 
| Warm Up 1. Vocabulary A——— ——— is a monomial or the sum or difference of 
’ monomials. 

Divide. 

2 72x — 8x 15x? — 3x 

(38) 8x a) 5x-1 
Factor. 
4. 2x2 +x—3 5, 25x — 9 

(75) (83) 


New Concepts A polynomial division problem can be written as a rational expression. To 
divide a polynomial by a monomial, divide each term in the numerator by the 
denominator. 


Dividing a Polynomial by a Monomial 

Divide (8x? + 12x? + 4x) + 4x. 

SOLUTION 

(8x° + 12x? + 4x) + 4x 

| (8x° + 12x* + 4x) 
4x 


_ 8x) 122 | 4x 
4x 4x 4x 


Write as a rational expression. 
Divide each term by the denominator. 


2 2 3 1 
i Sih Pe Ax ae 
= <—— + + Divide out common factors. 
AX Ax AX 


=2x°+3x+1 Simplify. 


Division of a polynomial by a binomial is similar to division of whole numbers. 


Words Numbers Polynomials 
Factor the 
Step 1 | Bumerator and 128 32-4) x? +4x43 (x +3)(x+1) 
P denominator, if 4. 4 x+1 ~ x+1 
possible. 
Divide out any 32-4 (x + 3)(+T) 
a Step 2 f == ae A 

Cs Online Connection common factors. A x1 
www.SaxonMathResources.com Step 3 Simplify. 32 x+3 
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eae 2 | Dividing a Polynomial by a Binomial 


Divide each expression. 
(x? — 6x + 9) + (x — 3) 
SOLUTION 
(x? — 6x + 9) + (x — 3) 
2 — 
= are Write as a rational expression. 
X = 
x—3)(x-3 
= >), Factor the numerator. 
x—3 
_ &— 3)—3) - 
= > Divide out common factors. 
e37 
=x—3 Simplify. 
(x2 — 5x + 6) + (2 — x) 
SOLUTION 
(x? — 5x + 6) + (2 — x) 
2 — 
= io Write as a rational expression. 
—x 
7 x—3)(x-—2 
Hint = Cee Factor the numerator. 
When the signs of the i 
binomials, one in the (x — 3)(x 5 2) 
numerator and one in = E Write the denominator in descending order. 
the denominator, are -x +2 
opposites, factor out —1. (x _ 3)(x _ 2) 
eS Factor out a —1 in the denominator. 
—1(x — 2) 
x—3 =2 
= oe Divide out common factors. 
=—-x+3 Simplify. 
Just as with whole numbers, long division can also be used to divide 
polynomials. 
27 x+2 
21)567 x+ 1)x?+ 3x42 
42 —(x° + x) 
147 2x +2 
=147 —(2x + 2) 
0 0 
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= Example H Dividing a Polynomial Using Long Division 
Divide using long division. 


(—25x + 3x? + 8) + (x — 8) 


SOLUTION 
Caution 
(—25x + 3x° + 8) + (x — 8) 
Be sure to put the 
divisor and dividend in x — 8) (3x? — 25x + 8) Write in long-division form with expressions 
descending order before in standard form. 
dividing. 


> sh Divide the first term of the dividend by the 
x—8 ) 3x° — 25x + 8x first term of the divisor to find the first term 


of the quotient. 


> =a Multiply the first term of the quotient by 
x—8 ) 3x" — 25x + 8 the binomial divisor. Write the product 
3x? — 24x under the dividend. Align like terms. 
3x 
= 8159 — 25x48 Subtract the product from the dividend. 
—(3x? — 24x) Then bring down the next term in the 
——= dividend. 
—x +8 
3x— 1 
x— 8)3x2— 25x +8 
—3x? + 24x 
—x +8 Repeat the steps to find each term of 
—(—x + 8) the quotient. 
0 The remainder is 0. 


The quotient is (3x — 1) remainder 0. 

Check Multiply the quotient and the divisor. 
(3x — 1)(x — 8) 

= 3x — 24x —x +8 

= 3x — 25x + 8 


The divisor is not always a factor of the dividend. When it is not, the remainder 
will not be 0. The remainder can be written as a rational expression using the 
divisor as the denominator. 


Long Division with a Remainder 


Divide using long division. 


(2x? — 9 — 7x) + (—4 + x) 
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SOLUTION 
(2x? — 9 — 7x) + (—4 + x) 
x — 4)2x?— 7x —9 Write in long-division form with expressions in 
standard form. 
; as Divide the first term of the dividend by the first term 

x — 4)2x? = Tx = 9 of the divisor to find the first term of the quotient. 

2x Multiply the first term of the quotient by the 
x —4)2x? — 7x —9 binomial divisor. Write the product under the 

2x? — 8x dividend. Align like terms. 
; = Subtract the product from the dividend. Then 
x — 4)2x?— 7x — 9 bring down the next term in the dividend. 
—(2x° — 8x) 
x—9 
2x+1 f ; 
Repeat the steps to find each term of the quotient. 
x — 4)2x?— 7x —9 
—(2x* — 8x) 
x—9 
—(x —4) 
—5 

The quotient is 2x + 1 — y. 


= Example Fy Dividing a Polynomial with a Zero Coefficient 
Divide (—2x + 5 + 3x°) + (—3 + x). 


SOLUTION 
(—2x + 5 + 3x*) + (—3 + x) 
(3x3 — 2x + 5) + (x — 3) Write each polynomial in standard form. 


x — 3)3x3 + 0x2 — 2x +5 Write in long division form. Use Ox? as a 


placeholder for the x2-term. 


3x° + 9x + 25 ee 
x — 3)3x3 + Ox? — 2x +5 
—(3x° — 9x’) Mulitply 3x?(x — 3). Then subtract. 
9x? — 2x Bring down —2x. 9x? + x = 9x 
—(9x? — 27x) Multiply 9x(x — 3). Then subtract. 
25x +5 Bring down 5. 25x + x = 25 


—(25x — 75) Multiply 25(x — 3). Then subtract. 
80 The remainder is 80. 


The quotient is 3x? + 9x + 25 + a. 
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= Example [J Application: Length of a Garden 


Jim wants to find the length of the rectangular garden outside his office. 
The area is (x? — 11x + 30) square feet. The width is (x — 6) feet. What is 
the length of the garden? 
Hint SOLUTION 
To find the length, solve /= A Solve for l. 
the formula for the area w 
of a rectangle, A = Iw, for Do 
the length. — X= 1x + 30 Evaluate for A and w. 
(x — 6) 
(x — 6)(x — 5) 
SS Factor the numerator. 
(x — 6) 
—5 
= Vaai ae Divide out common factors. 
(x6) 
= (x—5) Simplify. 
| The length of the garden is (x — 5) feet. 


Lesson Practice 


Divide each expression. 
a. (7x* + T — 84x?) + 7x? 


(Ex 1) 
2 . 
ows (x — 10x + 25) + (x — 5) 
A . 
BS (3x° — 14x — 5) + (5 — x) 


Divide using long division. 
d. (8x7 + X — 20x) + (x — 2) 


(Ex 3) 

nh (—3x° + 6x° + x — 33) + (—2 + x) 
3 - — 

nE (6x + 5x — 8) + (x — 4). 


g. Carlos wants to find the width of his rectangular deck. The area is 
(x9) (x? _ 10x + 24) square feet and the length is (x — 4) feet. What is the 
width? 


Practice Distributed and Integrated 


1. Find the distance between (—3, 2) and (9, —3). Give the answer in simplest 
radical form. 


5 2l ; 
2 Solve 16 + 3 > 7 and graph the solution. 
Factor. 
3. 2x° + 12x + 16 4. 3x3 — 5x° — 9x + 15 
(79) (87) 
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4x3 + 42x — 2x 


> Find the quotient: a 
6; Find the axis of symmetry for the graph of the equation y = xX — 2x. 
Simplify. 
TE i 
4x + 18 P A 
(92) 3x2 (92) 1 P 1 
6x +27 Ñ 


N 52. 
10, 


*11. 
(93) 


“12. 


en 


14. 


( ee 


(15. 


(92) 


16. 
(91) 


Write Explain how to check that (5x + 6) is the correct quotient of 
” (15x + 13x — 6) + (3x — 1). 


Justify Show that the quotient of (x? — 4) + (x + 2) can be found using two 
’ different methods. 


(Swimming ) (Swimming ) The city has decided to open a new public pool. The area of the new 
rectangular pool is (x? — 16x + 63) square feet and the width is (x — 7) feet. 
What is the length? 


Multiple Choice Simplify Soita 
A x-7 B x-7 
xX- 
C -3 D= F 
6x° — 6x 
Error Analysis Students were asked to simplify 5 Se Which student is correct? 
Explain the error. = + r 
Student A Student B 
6x? — 6x 4x + 4x 6x —6 4x +4x 
8x + 8x  3x—3 8x24 8x 3x-3 
_ &x(x= 1) _ Axx +1) _ 6x(x — 1) Axx + 1) 
 8x(x + D 3(x — 1) — 8x(x + T 3(x — 1) 
=x = 24x? 
24x 
Multi-Step Brent rode his scooter a. minutes to get to baseball practice that 
she —4 miles away. 


a. F = his rate in miles per minute. 


b. If the rate is divided by a what is the new rate? 


Geometry The area of a parallelogram is 7 tn 


ua are ”” inches. What is the length of the base? 


square inches and the height is 


Solve and graph the inequality |x| > 84. 
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*17. (Census) The census of England and Wales has a margin of error of +104,000 
i people. The 2001 census found the population to be 52,041,916. Write an absolute- 
value inequality to express the possible range of the population. Then solve the 
inequality to find the actual range for the population. 


18. Error Analysis Two students solve the inequality |x + 11] > —15. Which student is 
CD correct? Explain the error. 


Student A Student B 
|x + 11| > —15 |x + 11| >—15 
x can be any real number. x= oO 


19. Multiple Choice When simplifying = + shi what is the numerator? 


Al B 2 
Cx+5 Dx+7 


*20. Analyze Explain what can be done so that = and = have like denominators. 


21. Probability Mr. Brunetti writes quadratic equations on pieces of paper and 
puts them in a hat, and then tells his students each to choose two at random. 
After each student picks, his or her two papers go back in the hat. The functions 
are y = 4x? — 3x + 7, y = —7 + x’, y = —2x + 6x’, y = 0.5x? + 1.1, and 
y= -ix + 7x + 5. What is the probability of a student choosing two functions 
that have a minimum? 


22. Error Analysis Two students divide the following rational expression. Which student 
C is correct? Explain the error. 


Student A Student B 
i o ia M73 
>= +2 = +2 
6m? bi ) 6m? ie ) 
w ol o l wP alae 
6nr m+2 6(m +2) 6m? 1 6 


23. A bakery sells specialty rolls by the dozen. The first dozen costs 
©” 6b + b? dollars. Each dozen thereafter costs 4b + b? dollars. If Marcello buys 
4 dozen rolls, how much does he pay? 


24. Find the vertical and horizontal asymptotes and graph y = ai 


25. Theo is installing new kitchen tiles. The design on the tile includes a 

a square within a square. The smaller square has a side length of s centimeters. 
The expression 4s* + 12s + 9 describes the area of the entire tile. What is the 
difference between the length of the tile and the length of the square within the 


tile? 
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26. 
84 


[ | 
a 


N 28. 


(85) 


29. 


(80) 


(Inv 8) 


Multi-Step Tony is sketching the view from the top of a 256-foot-tall observation 

tower and accidentally drops his pencil. 

a. Use the formula h = —16f + 256 to make a table of values showing the height h 
of the pencil, 1, 2, and 3 seconds after it is dropped. 

b. Graph the function. 


c. About how long does it take for the pencil to hit the ground? 


The time it takes a pendulum to swing back and forth depends on its 
length. The formula / = 2455 approximates this relationship. Graph the function 
using 3.14 for m. Use the graph to estimate the time it takes a pendulum that is 

1 meter long to swing back and forth. 


Write Explain how to determine whether a triangle with side lengths 5, 7, and 10 is 
a right triangle. 


Multi-Step A bag of marbles contains 3 red, 5 blue, 2 purple, and 4 clear marbles. 
a. Make a graph that represents the frequency distribution. 


b. What is the probability of drawing a red or a clear marble? 


0. Given the following table, find the value of the constant of variation and 


complete the missing values in the table given that y varies directly with x and 
inversely with z. 
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1. Vocabulary The—— ofa number n is the distance from n to 0 ona 
number line. 


Simplify. 

2, || =9 |= 5 3. |12 — 23| 

(5) (5) 

Solve. 

4.6x-7=11 5. 11x +8 =41 
(26) (26) 


New Concepts To solve an absolute-value equation, begin by isolating the absolute value. 
Then use the definition of absolute value to write the absolute-value equation 
as two equations. Solve each equation, and write the solution set. There are 
often two answers to an absolute-value equation. The solutions can be graphed 


Theabsolite valle ofa on a number line by placing a closed circle at each value in the solution set. 
number n is the distance 
from 0 to n on a number 
line. The absolute value 


Math Language 


Solving Equations with Two Operations 


of 0 is 0. 
Solve each equation. Then graph the solution. 
Plsss 
5 
SOLUTION 
Hint First isolate the absolute value. Write the equation so that the absolute 


value is on one side of the equation by itself. 
Isolate the absolute value 


using inverse operations. | x | 
a +3=18 
-3= -3 Subtraction Property of Equality 
|x| oe 
>~ 15 Simplify. 
x 
5. k | =5-15 Multiplication Property of Equality 
lx|=%5 Simplify. 
x=75 or x=-75 Write as two equations without an absolute value. 


The solution set is {—75, 75}. 


Graph the solution on a number line. 


Fe 
cS Online Connection D 
m 


www.SaxonMathResources.co —75 —50 -25 0 25 50 75 
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É.) 4x] -9 = 15 


SOLUTION 


First isolate the absolute value. 


A|x|-—9 = 15 
A] x| = 24 Add 9 to both sides. 
x= 6 Divide both sides by 4. 
x=6 and x=—6 Write as two equations without an absolute value. 


The solution set is {—6, 6}. 
Graph the solution on a number line. 


<1 1-6 
-6 -4 -2 0 2 4 6 


=" Example py Solving Equations with More than Two Operations 


Solve each equation. 


Math Reasoning 


Analyze Why can the 5| x | 
absolute value never > +4=4 


be negative? 


SOLUTION 
SL egaa 
5 = 
5| x . 
a 0 Subtract 4 from both sides. 
5|x| =0 Multiply both sides by 2. 
|x]=0 Divide both sides by 5. 


Since the absolute value is equal to zero, there is only one solution. The 
solution set is {0}. 


Arl 3 = 


SOLUTION 


2|x| 
= + 


=1 
G 3 


—--2 Subtract 3 from both sides. 


2|x|=—12 Multiply both sides by 6. 
|x| = —6 Divide both sides by 2. 


By the definition of absolute value, we know that there are no solutions 
to this equation. The absolute value is never negative. The solution set is 
empty. You can write this as {} or Ø. 
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Solving Equations with Operations Inside the 
Absolute-Value Symbols 


Solve each equation. 


(a.) [2x] +9 = 15 


SOLUTION 
|2x|+9=15 
|2x| = 6 Subtract 9 from both sides. 


Write the equation as two equations without the absolute value. Then solve 
both equations. 


2x =6 or 2x = —6 
x=3 Divide both sides by 2. x= -3 
The solution set is {3, —3}. 


(b.) 6]x + 3)-8 = 10 


SOLUTION 
6x +3]—8=10 
6|x+3|=18 Add 8 to both sides. 
|x+3|=3 Divide both sides by 6. 


Math Reasoning Write the equation as two equations without the absolute value and solve. 


Write Why do you x+3=3 or x+3=-3 
often have to solve F 

two equations without x=0 Subtract 3 from both sides. x= -—6 
absolute value to find the 


solution to one equation 
with absolute value? 


The solution set is {0, —6}. 


JE n 2| = 5 
SOLUTION 


5 


x 
; -2|= 15 
a — 2| =3 Divide both sides by 5. 


Write the equation as two equations without the absolute value and solve. 


x x 
3T 2=3 or 3T 2=-3 
= =5 Add 2 to both sides. a E 
x = 15 Multiply both sides by 3. x=-3 


The solution set is {15, —3}. 
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Caution 


The absolute-value bars 


act as grouping symbols. 


Be sure to use the order 
of operations to simplify 
any expression within 
them. 


= Example EY Application: Archery 


A 60-centimeter indoor archery target has 
several rings around a circular center. If the 
average diameter of a ring is d, and an 
arrow landing in that ring scores p points, 
the inner and outer diameters of the ring 
are given by the absolute-value equation 

|d + 6p — 63| = 3. Find the inner and 
outer diameters of the 8-point ring. 


inner diameter 
outer diameter 


SOLUTION 
|d + 6p — 63 | =3 
|d+6-8—63|=3 Substitute 8 for p. 
|d+48—63|=3 Multiply. 
ld—15|=3 — Subtract. 
Write the absolute-value equation as two equations and solve. 
d—15=3 or d-— 15 = —3 
d= 18 Add 15 to both sides. d= 12 


The inner diameter of the ring is 12 centimeters and the outer diameter of 
the ring is 18 centimeters. 


Lesson Practice — 
Solve each equation. Then graph the solution. 
a. Lea) +10=18 
7 
b. 3|x|— 11 = 10 


Solve each equation. 


ajx] 
c. —=— + 23= 11 
(Ex2) 9 
|x|+3 4 
(Ex 2) 2 Baa 


e. |7x| +2 = 37 
(Ex 3) 
f. 5[x+1|—-2=23 


(Ex 3) 


g [5 —1]=45 


(Ex 3) 


h. A factory produces items that cost $5 to make. The factory 


(4 vould like to invest $100 plus or minus $10 in the first batch. Use the 
equation | 5x — 100| = 10 to find the least and greatest number of items 
the factory can produce. 
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Practice Distributed and Integrated 


Add or subtract. 


m? 16 2 —66 w 
ea . ——~ +H 
0) m-4 m—4 00) we—-w—30 w—6 


AN 3. Write Explain why some absolute-value equations have no solutions. 


“4. Multiple Choice The solution set {—12, 60} correctly solves which absolute-value 
i equation? 


x xX 
a gz -1|=42 B -2|7 -1|=16 
X X 
cs|ž-2|=48 D -3|5 -4| = -30 


3 (Refurbishing ) Rudy has x + y junk cars in his lot. He fixes them up and sells 
$400 + $100x 


an car for ——,_—.. If he sells 30% of them, how much profit will he make? 
6. (Physics) The function y = —16x? + 80x models the height of a droplet of water 
from an in-ground sprinkler x seconds after it shoots straight up from ground 
level. Explain how you know when the droplet will hit the ground. 


(89) 


Factor. 
7. 2a’ + 8ab + 6a + 24b 
(87) 


8; zx! — 4zx° — 212x8 


2; Find the product of 2=* . (b + 11b + 18). 


b+ + s 
*10. Error Analysis Students were asked to simplify (15x* + 4x? + 3x°) + (x — 6). Which 
student set their problem up correctly? Explain the error. 


Student A Student B 


(x — 6))(15x4 + 4x? + 3x3) (x — 6))(15x4 + 3x3 + 4x2 + Ox + 0) 


Simplify. 


«yı, 10x = 10 
(92) x 
10x? — 10 


2x 
3x + 12 
12. ———_ 
(92) 6x? 
xX + 8x + 16 
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“13. (Canoeing) (Canoeing ) A canoe rental company charges $10 for the canoe and an additional 
’ charge per person. There are 4 people going on the trip and they have planned on 
spending a total of $50. They hope that the total cost is within $20 of the planned 
spending total. What is the minimum and maximum they can be charged per 
person? 


Find the quotient. 
4 aN 8. 
14. (1 + 4x4 — 10x?) + (x + 2) 
25x + 20x — 5x 
(93) 5x 


|x 
11 


aa Justify Show that the solution set to the equation 4 ++ 1=5is@. 


“16, Solve the equation —— | +9 = 15 and graph the solution. 


"18. Multi-Step Marty measured the area of his rectangular classroom. He determined 
’ that the area is (—2x° + xX? — 98 — 49x) square feet. The length is (x + 6) feet. 
a. What is the width? 


b. If the area is (x? — 36) square feet, what is the width? 


A 19. Geometry The area of a triangle is (10y’ + 6y) square centimeters. The base is 
(5p + 3) centimeters. What is the height? 


ix 
E Error Analysis Students were asked to simplify — Which student is correct? 
’ Explain the error. x+2 
Student A Student B 
4x, _ 12 4x xt P 
8x+16 x+2 8x+16 12 
oa 2 Soe cate 
8(x+2) x+2 8(x+2) 12 
See a BE 
(x + 2)(x + 2) 24 


“21, canan (Commuting ) It took Taylor an — a Ty minutes to get to work, which was 
ee a8 - 48 ——— miles away. Find his rate in miles per minute. 


22. Verify Show that 0 is a solution to the inequality | x — 14| < 30. 


23. Multiple Choice Which inequality is represented by the graph? 


HHHOH bbe boty 
~20 ~10 0 10 20 
A |x|<-2l B |x| < 21 
C |x| s21 D |x|>21 


74, Analyze When a line segment is horizontal, which expression under the radical in 
’ the distance formula is 0: (x. — xY or (ya — yı)? 
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25. 


(90) 


Multi-Step Ornella hiked 8 miles on easy trails and 3 miles on difficult trails. Her 
hiking rate on the easy trails was 2.5 times faster than her rate on the difficult trails. 
a. Write a simplified rational expression for Ornella’s total hiking time. 


b. Find Ornella’s hiking time if her hiking rate on the difficult trails was 2 miles 
per hour. 


26. Find the vertical and horizontal asymptotes and graph y = = 4, 


(78) 


x—2 


27. Multi-Step Phone Plan A costs $12 per month for local calls and $0.06 per minute 


(81) 


28. 


(84) 


29. 


(85) 


30. The volume of a sphere is V = 


(Inv 8) 
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for long-distance calls. Phone Plan B costs $15 per month for local calls plus $0.04 
per minute for long-distance calls. How many minutes of long-distance calls would 
Jenna have to make for Plan B to cost less than Plan A? 

a. Formulate Write an inequality to answer. 

b. Solve the inequality and answer the question. 


c. Graph the solution. 


(United States Flag ) An official American flag should have a length that is 1.9 times 
its width. The area of an official American flag can be found by the function 

y = 1.9x*. Graph the function. Then use the graph to approximate the width of a 
flag that has an area of 47.5 square feet. 


Multi-Step A rectangular garden that is 25 feet wide has a diagonal length that is 
50 feet long. 

a. Find the length of the garden in simplest radical form. 

b. Find the perimeter of the garden to the nearest tenth of a foot. 

trr. Describe in words the relationship between 
the volume of a sphere and its radius. Identify the constant of variation. 
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LESSON Combining Rational Expressions with 
95 Unlike Denominators 


| Warm Up 1. Vocabulary One of two or more numbers or expressions that are 
multiplied to get a product is called a (n) 
Find the LCM. 
4 34,2 
2 8x*y and 12x°y 
3 (9x — 27) and (4x — 12) 
Factor. 
4.x°+ 4x —21 
(72) 
5. 10x7 + 13x — 3 
(75) 


New Concepts The steps for adding rational expressions are the same as for adding 
numerical fractions. Fractions with unlike denominators cannot be added 
unless you first find their least common denominator. 


Finding a Common Denominator 


Math Language Find the least common denominator (LCD) for each expression. 


A least common 3 9 
denominator (LCD) (a.) = o EN 
is the least common @) (x + 3) (x —2x- 15) 
multiple (LCM) of the 
denominators. SOLUTION 

E 

(x+3) (xX -—2x-—15) 

3 9 


Tei M Factor each denominator, if possible. 
(x+3) (x+3)\(x—5) P 


To find the LCD of (x + 3) and (x + 3)(x — 5), use every factor of 

each denominator the greatest number of times it is a factor of either 
denominator. Each denominator has a factor of (x + 3). One denominator 
also has a factor of (x — 5). The product of these two factors is the LCD. 


LCD = (x + 3)(x — 5) 


2x + 12x 
4x? — 196 x +x-—56 


SOLUTION 
2X + 12x 
4x — 196 x+x-—56 
2x 12x 


Factor each denominator 


7 A(x —7)(x+7) (x= 7)(x + 8) completely. 


r= 
cS Online Connection D 
m 


www.SaxonMathResources.co 


LCD =4(x — 7)(x + 7)(x + 8) 
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Math Reasoning 
Analyze What does 


it mean to write an 
equivalent fraction? 
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Example 2! Using Equivalent Fractions to Add with Unlike 
Denominators 


6x? x—1 
Add ——— + ————.. 
ete one 


SOLUTION Factor each denominator. 


6x? yal 6x? a x= 1 
x — 16 2x-8 (x-4)(x+4) 2(x-4) 


LCD = 2(x — 4)(x + 4) 


Write an equivalent fraction for each addend with the LCD as a denominator. 


6x2 >. 2(6x’) Multiply the numerator and 
(x—4)(x+4) 2 2(x-4)(x4+4) denominator of the first fraction 
by 2. 
x=1 x44. G=—)Det4 Multiply the numerator and 
(x-4) x+4 Ax—-+D(x+4) denominator of the second 
fraction by sts, 
2(6x°) (x— 1)(x +4) Write the sum of the equivalent 
2(x—4)\(x+4) 2U(x—4)(x+4) fractions. 


_ 2(6x*) + (x— 1)(x + 4) 
2(x — 4)(x + 4) 
=e +3x—4 
2(x — 4)(x + 4) 
13x? + 3x — 4 


Add. 


Expand the numerator. 


Combine like terms in the 


(x-4) (x+ 4) numerator. 


3| Using Equivalent Fractions to Subtract with 
Unlike Denominators 
4x? 2x—5 
Subtract Ox — 27 = ao 


SOLUTION Factor each denominator. 
4x? 2x —5 4x? 2x —5 


9x—27. 2-9 9(x—3) (x—3)(x+3) 
LCD = 9(x — 3)(x + 3) 
4x°(x + 3) 9(2x — 5) 


9 —3)(x+3) — Oe —3)(x+3) Write the difference of the equivalent 


fractions. 
4x (x + 3) — 9(2x — 5) 
~~ 9(x — 3)(x + 3) 
_ Axe + 12x = 18x + 45 
i — G43) 


There are no like terms, so the difference is 


Subtract. 


Expand the numerator. 


4x3 + 12x? — 18x + 45 
O(x — 3)(x +3) 


Caution 


Before factoring, 
write expressions in 
descending order. 


Hint 


Always check to see if the 
numerator of the sum 
can be factored and if a 
common factor can be 
divided out. 


ea 4 | Adding and Subtracting with Unlike Denominators 


=3) —6x-— 2 
Add ————_— + —————_.. 
wen y-al 


SOLUTION 
—35 —6x —2 
56—7x x*—6x—16 
= so + o Factor each denominator. 
LCD = —7(x — 8)(x + 2) Find the LCD. 
—35(x + 2) =I 


I(x —8)(x + 2) 


_ —35(x + 2) + (—7)(—6x — 2) 


I(x — 8)(x + 2) 


_ 1x56 
~ —7(x — 8)(x + 2) 


B 7(x — 8) 

~ (x — 8)(x + 2) 
_ 1 

~ x+2 


—7(x — 8)(x + 2) 


Write each fraction as an 
equivalent fraction. 


Add. 


Expand the numerator and 
collect like terms. 


Factor the numerator. 


Divide out common factors. 


x—5 x—7 
Subtract oe 6 a 


SOLUTION 

=>... =] 

2x-6 4x-—12 

2 k= S _ eT 
2(x-—3) 4(x-3) 

LCD = 4(x — 3) 

2(x—5) (x-7) 


A(x—3)  4(x—3) 
_ 2(x—5) ~ I(x =7) 


4(x — 3) 
oe ed Ve 
4(x — 3) 
= x—3 
4(x — 3) 
i 
4 


Factor each denominator. 


Find the LCD. 


Write each fraction as an equivalent fraction. 


Subtract. 


Expand the numerator. 


Collect like terms. 


Divide out common factors. 
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= Example Fy Application: Traveling 


A pilot’s single-engine aircraft flies at 230 kph if there is no wind. The pilot 
plans a round trip to a city that is 400 kilometers away. If there is a tailwind 


of w kilometers per hour, the time for the outbound flight is TS hours. 
The fine for the return flight with a headwind of w kilometers per hour 
6S er z hours. What is the total time for the round trip? 


SOLUTION 
woe 4 s Add to find the total time. 
LCD = (230 + w)(230 — w) Find the LCD. 
ee pea! ee Write equivalent fractions. 
(230 + w)(230 — w) (230 + w)(230 — w) 

184,000 


hours Expand the numerator and 


(230 + w) (230 — w) collect like terms. 


184,000 
j hours. 


The round trip takes (230 + w)(230 — w) 


Lesson Practice 


2 ind the LCD for each expression. 


E 
* 5x—-45 x-—8l 
3x 12 
“x+4  x742x-8 
3x? x—1 
LA —, 
Ea dd x2 — 25 F 4x — 20 
2x? 3x— 4 
1 ———— ; 
ass Subtrac -A rle 
=l 2 
. Add = 
Poe Se 
f. Subtract — S SS 
(Ex x= n xX + 6x 
g. Trenton hiked sar 7 miles on Saturday and ae miles on Sunday. 
(Ex 5) 


How many a did he hike altogether? 


Practice Distributed and Integrated 


Factor completely. 


3 gy _ 3,2 2 3 

oa 3x° — 9x° — 30x a 8x°y + 4x°y — 12xy 
3. 32x — 24x4 +4 4. mn? — 10mn* + 24mn 
(79) (79) 
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Find the quotient. 
Am . 12m 


3) lr’ Sr 


2 _ = 
& (x? — 16x + 64) + (x — 8) 


ay Find the zeros of the function shown. 


*8. Find the LCD of — ~—__8 __. 
(95) x+4 x +6x+8 


2x 5 
* —— a 
A And T c= 728 


*10. Solve the equation 9|x| — 22 = 14 and graph the solution. 


11. Error Analysis Students were asked to subtract = — —. Which student 
is correct? Explain the error. f 


Student A Student B 

EE a Saas 
x +6x—16 8x—16 x +6x—16 8x—16 

6x7 — 3 6x oe 
(x+8)(x-—2) 8(x—-2) (x+8)(x-—2) 8(x-—2) 

6x°(8) 31 8) 6x°(8) 3(x + 8) 
8(x+8)(x—2) 8(x-—2)(x+8) B(x + 8)(x—2)  8(x—2)(x +8) 
48x° — 3x — 24 48x? — 3x + 24 
8(x + 8)(x — 2) 8(x + 8)(x — 2) 


E Generalize Explain how to find the LCD of two algebraic rational expressions. 


“13. (Running ) (Running ) Michele is training for a marathon. She ran =~ = ax = 
ETT = z miles on Tuesday. How many miles did she run in all? 


miles on Monday and 


*14. Multi-Step The girls’ track team sprinted 


12x 
4x sg Meters Friday. 


a. What was the total distance that the track team sprinted? 


wos meters Thursday and 


b. If their rate was -5 meters per minute, how much time did it take them to 
sprint on Thursday and Friday? 
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*15. Error Analysis Two students solve the equation 6| x + 3| — 8 = —2. Which student is 
’ correct? Explain the error. 


Student A Student B 
6|x +3) -8 = -2 6lx+3|-8=-2 
no solution 6|x+3|=6 
Absolute values cannot |x+3|=1 
equal a negative number. Xman a ——1 


x = —2 and x = —4 


A 16 


16. Geometry The perimeter of a square must be 34 inches plus or minus 2 inches. 


What is the longest and the shortest length each side can be? 


*17. Multi-Step A student budgets $35 for lunch and rides each week. He gives his friend 
$5 for gas and then pays for 5 lunches a week. He has a $2 cushion in his budget, 
meaning that he can spend $2 more or less than he budgeted. 
a. Write an absolute-value equation for the minimum and maximum he can spend 
on each lunch. 


b. What is the maximum and the minimum he can spend on each lunch? 


18. Error Analysis Students were asked to simplify se Which student is correct? 
a Explain the error. 
Student A Student B 
(x + 6) +4) (x + 6)(x + 4) 
= + (4) ee 


*19. The rectangular public library is getting new carpet. The area of the 
room is (x? — 18x? + 81x) square feet. The length of the room is (x — 9) feet. What 


is the width? 
5 : a Cc _ ac 
“20, Justify Give an example to show s o> hr 
we -9 
A 7 ; wp xX —5x4+6 
21. Multiple Choice Simplify: -orae 
xX-—4 
(x-3) (x-3) 
A 1 B.S C -1 D 
(x—2) (x—2) 


22. Solve and graph the inequality |x| > 17. 


(91) 
T 23. Measurement When measuring something in centimeters, the accuracy is within 
0.1 centimeter. A board is measured to be 15.6 centimeters. The accuracy of the 
measurement can be represented by the absolute-value inequality |x — 15.6| < 0.1. 
Solve the inequality. 
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24. Multi-Step Reggie has made a stew that is at a temperature of 100°F, and he either 
’ wants to heat it up to 165°F or cool it down to 45°F. To heat up the stew will take 
at most 45 minutes plus 1 minute for each degree the temperature is raised. To 
cool down the stew will take at least 10 minutes plus 2 minutes for each degree the 
temperature is lowered. How much time does Reggie need to allow for changing 
the food temperature either up or down? 

a. How many degrees up and down does the stew need to go? 


b. How much time will it take to cool down or heat up the stew? 


c. Is it faster to heat up or cool down the stew? 


25. (Olympic Swimming Pool ) An Olympic swimming pool must have a width of 25 meters 
anda length of 50 meters. Find the length of a diagonal of an Olympic swimming 
pool to the nearest tenth of a meter. 


26. Multi-Step A graphing calculator screen is 128 pixels wide and 240 pixels long. The 
ie “pixel coordinates” of three points are shown. 


Q(124, 106) 
° 


a. Find the distance in pixels between each pair of points. 


b. List the line segments in order from shortest to longest. 


AN 27. Write Create a polynomial in which each term has a common factor of 4a, and then 
©” factor the expression. 


28. In celebration of getting to the top of Beacon Rock in southern 
Washington, Renata throws her hat up and off the top of Beacon Rock. The height 


of the hat x seconds after the throw (in meters) can be approximated by the function 


y = —5x? + 10x + 260. After how many seconds will the hat be at its maximum 
height? What is this height? 


29. (Commuting ) Mr. Shakour’s round trip commute to and from work totals 30 miles. 
Because of traffic, his speed on the way home is 5 miles per hour less than what 
it is on the way to work. Write a simplified expression to represent Mr. Shakour’s 
total commuting time. 


30. A teacher randomly picks a shirt and a skirt from her closet to wear to school. 
©” Use the table to find the theoretical probability of the teacher choosing an outfit 
with a blue shirt and khaki skirt. 
Shirts 

Red Blue | Blue | White | White 
Khaki KR KB KB KW | KW 
Navy NR NB NB NW | NW 
Black BR BB BB BW BW 
White WR WB WB | WW | WW 


Skirts 
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| Warm Up 


i. Vocabulary A(n) is a line that divides a figure or graph into 
two mirror-image halves. 


Evaluate for the given value. 
= 2 — — = T ==% — = = 
2. y = 4x 6x 4 for x = 5 3y x + 5x — 6 for x 2 


Find the axis of symmetry using the formula. 
4.y=—2x°+ 4x —5 5.y=x*?-—3x—-4 


(89) (89) 


New Concepts A quadratic function can be graphed using the axis of symmetry, the vertex, 


Math Reasoning 


Analyze Why can a not 
equal 0 in the standard 
form of a quadratic 
equation? 


S 


www.SaxonMathResources.co 


Online Connection 


a 
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the y-intercept, and pairs of points that are symmetric about the axis of 
symmetry. The quadratic function in the standard form f(x) = ax? + bx + c 
can be used to find these parts of the graph of the parabola. 


The equation of the axis of symmetry and the x-coordinate of the vertex 

of a quadratic function is x = — To find the y-coordinate of the vertex, 
substitute the x-coordinate of the vertex into the function. The y-intercept of 
a function is the point on the graph where x = 0. For quadratic functions in 
standard form, the y-intercept is c. 


Graphing Quadratics of the Form y = x? + bx +c 
Graph the function. 

y=x +4x+5 

SOLUTION 

Step 1: Find the axis of symmetry. 


x= -b Use the formula. 
2a 
4 4 ; 
Sry ee ce 2 Substitute values for b and a. 


The axis of symmetry is x = —2. 
Step 2: Find the vertex. 
y=x +4x+5 
= (—2)? + 4(—2) + 5=1 Substitute —2 for x. 
The vertex is (—2, 1). 
Step 3: Find the y-intercept. 


The y-intercept is c, or 5. 


Hint 


Count how far the 
plotted point (1, 10) 

is from the axis of 
symmetry. Then check 
that the reflected point is 
the same distance from 
the axis of symmetry, 

but in the opposite 
direction. 


Hint 


Identify the values of a, b, 


and c first. 


Step 4: Find one point not on the axis of symmetry. 
y=x +4x+5 

y= (1) + 4(1) + 5 = 10 Substitute 1 for x. 

A point on the curve is (1, 10). 

Step 5: Graph. 


Graph the axis of symmetry x = —2, the vertex 
(—2, 1), the y-intercept (0, 5). Reflect the point 
(1, 10) over the axis of symmetry and graph the 
point (—5, 10). Connect the points with a smooth 
curve. 


ed 2 | Graphing Quadratics of the Form y = ax? + bx +c 


Graph the function. 

y = 3x? + 18x + 13 

SOLUTION 

Step 1: Find the axis of symmetry. 


x=-— Use the formula. 
2a 
__18_ =—3 Substitute values for b and a. 
2(3) 
The axis of symmetry is x = —3. 


Step 2: Find the vertex. 
y = 3x? + 18x + 13 
= 3(—3)? + 18(—3) + 13 = —14 Substitute —3 for x. 
The vertex is (—3, —14). 
Step 3: Find the y-intercept. 
The y-intercept is c, or 13. 


Step 4: Find one point not on the axis of symmetry. 
y = 3x? + 18x + 13 

= 3(—1)? + 18(-1) + 13 = —2 Substitute —1 for x. 
A point on the curve is (—1, —2). 
Step 5: Graph. 
Graph the axis of symmetry x = —3, the vertex 
(—3, —14), the y-intercept (0, 13). Reflect the 
point (—1, —2) across the axis of symmetry to 


get the point (—5, —2). Connect the points with 
a smooth curve. 
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Math Language 


A zero of a function is 
another name for an 
x-intercept of the graph. 


Graphing 
Calculator 


For help with finding 
zeros, see graphing 
calculator keystrokes in 
Lab 8 on p. 583. 
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= Example By Graphing Quadratics of the Form y = ax’ +c 
Graph the function. 


y=5x +4 
SOLUTION 
Step 1: Find the axis of symmetry. 


-b2 l 
~ Qa 2(5) 9 


The axis of symmetry is x = 0. 
Step 2: Find the vertex. 
y=5x°+4 
= 5(0)?+4=4 Substitute 0 for x. 
The vertex is (0, 4). 
Step 3: Find the y-intercept. 
The y-intercept is c, or 4. 
Step 4: Find one point not on the axis of symmetry. 
y=5x +4. 
= 5(-1)7°+4=9 Substitute —1 for x. 
A point on the curve is (—1, 9) 
Step 5: Graph. 


Graph the axis of symmetry x = 0, the vertex (0, 
4), the y-intercept (0, 4). Reflect the point (—1, 9) 
across the axis of symmetry to get the point (1, 9). _—4 
Connect the points with a smooth curve. y 


A zero of a function is an x-value for a function where f(x) = 0. It is the 
point where the graph of the function meets or intersects the x-axis. The 
standard form of a quadratic equation ax? + bx + c = 0, where a Æ 0, is the 
related equation to the quadratic function. The quadratic equation is used to 
find the zeros of a quadratic function algebraically. Alternatively, a graphing 
calculator can help find zeros of a quadratic function. 


= Example EJ Finding the Zeros of a Quadratic Function 


Find the zeros of the function. 


@) y=x- 6x49 


SOLUTION 


TM=h2-64+9 


Use a graphing calculator to a= a 
graph y = x? — 6x + 9. 


The zero of the function is 3. 


Math Language 


If a quadratic function 
has no real zeros, 

then there are no real 
numbers that when 
substituted for x result in 
y = 0. The graph of such 
a function does not cross 
the x-axis. 


y=x-—3x-10 
SOLUTION 

Use a graphing 
calculator to graph 
y=x—3x—-10. 


There are two zeros for this function, 5 and —2. 
y= 2x? —3 
SOLUTION 


Use a graphing calculator to 
graph y = —2x* — 3. 


There are no real zeros for this function. 


When an object is thrown or kicked into the air, it follows a parabolic path. 


You can calculate its height in feet after t seconds using the formula 
h = —16ť + vt + s. The initial vertical velocity in feet per second is v, and s is 
the starting height of the object in feet. 


= Example Fy Application: Baseball 


A baseball is thrown straight up with an initial velocity of 50 feet per 
second. The ball leaves the player’s hand when it is 4 feet above the ground. 
At what time does the ball reach its maximum height? 


SOLUTION Substitute the values given for the initial velocity and starting 
height into the formula h = —16f + vt + s. Then find the x-coordinate of 
the vertex. Use the formula x = —2 


2a’ 
h=—-16+ 50t + 4 
b 


2a 


= 50 = 1.5625 Substitute values for b and a. 


~-2(—16) 


5 


The ball reaches its maximum height 1.5625 seconds after it has been thrown. 
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Lesson Practice 


Graph each function. 


a. yp=x—4x47 b. y = 2x? — 16x + 24 
(Ex 1) (Ex 2) 

c. y=2x— 9 
(Ex 3) 


Find the zeros of each function. 


d. y = x? + 10x + 25. 
(Ex 4) 
e. y = 3x — 21x + 30. 
(Ex 4) 
=-l 
(xt ra= K= 
e (Scoccer) The height of a soccer ball that is kicked can be modeled by the 
function f(x) = —8x° + 24x, where x is the time in seconds after it is 


kicked. Find the time it takes the ball to reach its maximum height. 


Practice Distributed and Integrated 


& Find the zeros of the function shown. 


25 xy 
(90) 16x’y  32y5 
__ 10|x| . 

2 Solve the equation 3 + 18 = 4 and graph the solution. 

4. Solve —0.3 + 0.14n = 2.78. 5. Solve ©. = 3. 
(24) (31) x—3 10 

. 6 12 
É Find the LCD of ate utr eis 


7. The table lists the ordered pairs from a relation. Determine whether they form 


a function. 
Domain (x) | Range (y) 
10 15 
11 17 
11 
13 
5 
—x’ 
. ae 2lx+3 
a Simplify EE 
28x + 4 


"9. Graph the function y = x? — 2x — 8. 


N10. Write Explain how to reflect a point across the axis of symmetry to get a second 
point on the parabola. 
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“L 


“12, 


*13. 


(96) 


14. 
(95) 


*21, 


(94) 


22. 


(90) 


. Geometry One side of a triangle is 


Justify Show that the vertex of y = 4x? — 24x + 9 is (3, —27). 


Multiple Choice Which function has the vertex (6, —160)? 
Ay = 6x? — 72x + 56 B y= 2x’ — 8x + 48 


C y= 3x + 42x — 12 D y = 5x — 5x + 43 


(Diving) A diver moves upward with an initial velocity of 10 feet per second. 
How high will he be 0.5 seconds after diving from a 6-foot platform? Use 
h= 16? + vt +s. 

A r : 3 5x 
Multiple Choice Find the LCD of =~; and zo i 
A 2(x — 5)(x + 3) B (x — 5)(x + 3) 


2 
C (x + 5)(x — 3) ea) 


- : z yards and two sides are each = yards. 
Find the perimeter of the triangle. 


. Measurement Carrie meand a distance of 
measured a distance of & z 
measurement than Jessie g 


z ET yards and Jessie 
Š yards. How much longer is Carrie’s 


The dollar amount in a student’s banking account is represented by the 


absolute-value inequality |x — 200| < 110. Solve the inequality and graph the 
solution. 


. Generalize Why is a place holder needed for missing variables in a polynomial 


dividend? 
. Multiple Choice Simplify (—5x + 2x” — 3) + (x — 3). 
A 2x-1 B 2x+1 c 4=24 p +3 
2x 5x 


; (Physics ) A family is going to see friends that live in two different towns. They will 


have to travel 100 miles plus or minus 10 miles to see either of them. They want 
to spend 2 hours in the car. What are the minimum and maximum rates that they 
need to go? 


Error Analysis Two students graph the solution to the equation |2x + 10| = 8. 
Which student is correct? Explain the error. 


Student A Student B 
{—9, -1} {-9, —1} 
+e + +++ 4-4 
=10) -8 -6 =4 = 0 = G G A p A 


(Art) Jeremy’s picture frame has an area of x? — 18x + 80 square inches. He has 
two square pictures in it, one measuring ix inch on each side and the other 
measuring x inch on each side. Write a simplified expression for the total fraction 


of the frame covered by pictures. 
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2 
23. Verify Divide the rational expression 575 ea = 


answer? 


. How can you check your 


24. Multi-Step The volume of a prism is 6x° + 14x? + 4x cm*. Find the dimensions of 
*” the prism. 
a. Factor out common terms. 


b. Factor completely to find the dimensions. 


25. (Baseball) A baseball diamond is a square that is 90 feet long on each side. To use 

C” a coordinate grid to model positions of players on the field, place home plate at 
(0, 0), first base at (90, 0), second base at (90, 90), and third base at (0, 90). An 
outfielder located at (150, 80) throws to the first-baseman. How long is the throw? 
Round your answer to the nearest foot. 


26. Multi-Step A square has a side length of a centimeters. A smaller square has a side 
’ length of b centimeters. 
a. If the difference in the areas of the squares is a*— 16, what is the value of b? 


b. If the area of the larger square is 365° + 60b + 25, what is the side length in 
terms of b? 


c. Using your answers to parts a and b, find the side length and area of the larger 
square. 


27. Determine if the inequality 6x > 7x is never, sometimes, or always true. If it is 
©) Sometimes true, identify the solution set. 


28. Use the graph to find the theoretical probability of choosing each color. 


Favorite Color 


10 

8 

6 

4 

2 
"BEES BS 
r § 3s 7 & 5 
Oo > 6 č 

Color 


29. Suppose d varies inversely with b and jointly with a and c. Find the constant of 
œ variation when a = 4, b = 5, c = 2, and d = 8. Express the relationship between 
these quantities. What is d when a = 9, b = 15, and c = 6? 


po. Is (x + 10)(x — 2) the correct factorization for x? — 8x — 20? Explain. 
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Graphing 
Calculator Tip 


For help with entering 
an equation into the Y= 
editor, see the graphing 
calculator keystrokes in 
Lab 3 on page 305. 


Graphing Linear Inequalities 


l Graphing Calculator Lab (Use with Lesson 97) 


Linear inequalities in two variables can be graphed by hand or with a au 
graphing calculator. Begin by following the process used to graph a linear aes 
equation. Then change the settings to shade the region of the coordinate 


i 
system that makes the inequality true. A 
Graph the solution set of the inequality y > 2x — 7. \ 
1. Enter the equation y = 2x — 7 into the THT RATT ERA PCE i! 
Y = editor. 5 
y 
. . RAJ 3 T 
2. Graph the equation by pressing B and aie = 
selecting 6:ZStandard. THE 
wee 


The line represents the boundary of the 
solution set of the inequality y > 2x — 7. The solution set of the inequality 
is either the region above or the region below the line y = 2x — 7. | 


Use a test point to determine which region T 
makes the inequality true. 1u 
Choose a test point that is not on the graph | 
of the line y = 2x — 7. , 
The point (0, 0) is a good test point because it I 
does not fall on the boundary line. } 
Substitute 0 for both x and y in the 

. ; i i f Floti Flotz Flats 

inequality. This substitution gives 

0>2-0-—7, or 0 > —7, which is true. 


Since the point (0, 0) satisfies the inequality, 
the solution set is the region that contains the 
point (0, 0). | 
3. Shade the region above the line y = 2x — 7. 
To graph this region, press BÆ. Then press 
the ȘI key twice. The cursor moves to the 


left of Y1 over an icon that looks like a line 
segment, \. 


Press Wi twice to choose the Nicon, which resembles a shaded 


region above a line. 


f 
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(Pressing a third time allows you to choose the b icon, which 
resembles a shaded region below a line.) 

4. Press to view the graph of the solution set. 
All points in the shaded region are in the solution set of y > 2x — 7. 


Note that the solution set does not include points on the line y = 2x — 7. 
The graph of the solution set of the inequality y > 2x — 7 does include 
points on the boundary line y = 2x — 7. 


Lab Practice 


Graph the solution set of each inequality. 
a. y < 3x + 5; Is the point (1, 1) a solution of the inequality? 


b. y > 2x — 5; Is the point (7, 2) a solution of the inequality? 


c. y < —2x + 3; Is the point (0, 0) a solution of the inequality? 


LESSON Graphing Linear Inequalities 
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| Warm Up 4 Vocabulary The __——_o f the equation of a line is y = mx + b, where 
m is the slope of the line and b is the y-intercept. 


Determine the slope and the y-intercept of each equation. 


=d = 
Pe ae 3 5 FS da 


Graph each of the following inequalities on a number line. 


4. y<3 5, x> —2 
(50) (50) 


New Concepts A linear inequality is similar to a linear equation, except that a linear 
inequality has an inequality symbol instead of an equal sign. A solution of a 
linear inequality is any ordered pair that makes the inequality true. 


You can evaluate an inequality with an ordered pair to find out if the ordered 
pair makes the inequality true and is a solution. 


S Example 7 | Determining Solutions of Inequalities 


Determine if each ordered pair is a solution of the given inequality. 


(0,4); y > 5x—1 


SOLUTION 

y>s5x-l 

4 > 5(0) —1 Evaluate the inequality for the point (0, 4). 
4>-1 Simplify. 


The inequality is true. The ordered pair (0, 4) is a solution. 


(3, -3); y < —3x + 6 


SOLUTION 
y<—-3x+6 
Hint —3 < —3(3)+6 Evaluate the inequality for the point (3, —3). 
The inequalities y < 9 =3 g =3 Simplify. 
and y < 0x + 9 are š 
equivalent. If an ordered The inequality is not true because —3 is not less than —3. The ordered pair 


pair is a solution of the 


; (3, —3) is not a solution. 
inequality, then the 


y-coordinate is less than 
or equal to 9, and the (—4, 8); y <9 
x-coordinate can be any 
real number. SOLUTION 
y<9 
(S oane eaAHeTen 8<9 Evaluate the inequality for the point (—4, 8). 


www.SaxonMathResources.com |) | The inequality is true. The ordered pair (—4, 8) is a solution. 
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Hint 
The point (0, 0) is a good 


test point if it is not on 
the boundary line. 
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Exploration» Graphing Inequalities 
Graph the equation y = x + 2 on a coordinate plane. 


(b. Test three points that lie above the graph of y = x + 2. Substitute the 
coordinates of each point for the x- and y-values in the inequality 
y < x + 2. If the statement is true, mark the point of the graph. 


Test three points that lie below the graph of y = x + 2. Substitute the 
coordinates of each point for the x- and y-values in the inequality 
y < x + 2. If the statement is true, mark the point of the graph. 


To graph the inequality y < x + 2, would you choose points above or 
below y = x + 2? 


fe.) Would you graph points above or below the graph of y = x — 3 to 


graph the inequality y > x — 3? 


A linear inequality describes a region of a coordinate plane called a 
half-plane. The boundary line for the region is the related equation. 


To graph an inequality, begin by graphing the boundary line. Test points are 
helpful in deciding which half-plane makes the inequality true. 

The boundary line is a dashed line when the inequality contains the symbol 
< or >. The boundary line is a solid line when the inequality contains the 
symbol < or >. 


= Example H Graphing Linear Inequalities without Technology 


Graph each inequality. 
3 
y2 “A” -3 
SOLUTION 
Graph the boundary line y = -2x — 3 using a solid line because the 


inequality contains the symbol >. 


Next use an ordered pair as a test point to find which half-plane should be 
shaded on the coordinate plane. 


Test (0, 0). 


y>-2x-3 


0> -3(0) —3 Evaluate for (0, 0). 


0> -3 Simplify. 


The point (0, 0) satisfies the inequality, so it is a solution. The half-plane 
that contains the point should be shaded. 


Graphing 
Calculator Tip 


For help with graphing 
inequalities, see 
graphing calculator Lab 9 
on p. 645. 


Caution 


Remember to reverse 
the inequality when 
multiplying or dividing 
both sides by a negative 
number. 


b.) x<4 


SOLUTION 


Graph the boundary line x = 4 using a dashed line 
because the inequality contains the symbol <. 


Test (0, 0). 
x<4 
0<4 


The point (0, 0) satisfies the inequality, so it is a 


Evaluate for (0, 0). 


k 
1 
| 
1 
1 
1 
I 
1 
1 
| 
i) 
I 
i 
| 
1 

y 


solution. The half-plane that contains the point 
should be shaded. 


To graph an inequality using a graphing calculator, the inequality must first 


be solved for y. 


ig Example E 


Enter the inequality into your graphing calculator 
to view the graph. 


Graphing Linear Inequalities with Technology 


Graph each inequality using a graphing calculator. 


16x + 4y <8 


SOLUTION 
Solve for y. 
l6x+4y <8 
4y < -16x+ 8 Subtract 16x from both sides. 
+ < — + - Divide all three terms by 4. 
y <—4x+2 Simplify. 


Enter the inequality into your graphing 
calculator to view the graph. 


3x — y < —4 
SOLUTION 
Solve for y. 
3x — y < —4 
—y < —3x — 4 Subtract 3x from both sides. 
= > = — + Divide all three terms by —1. 
y>3x+4 Simplify. 
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= Example E] Writing a Linear Inequality Given the Graph 


Write an inequality for the region graphed on each coordinate plane. 


SOLUTION 


Determine the equation of the boundary line. It is a horizontal line that 
cuts through the y-axis at —1. 


The equation of the boundary line is y = —1. 
Then decide which inequality symbol to use for this graph. 


The graph is shaded below the solid boundary line, so the inequality 
contains the < symbol. 


The inequality shown on the graph is y < —1. 


SOLUTION 


Determine the equation of the boundary line. It has a y-intercept at —4 and 
a slope of 1. 


The equation of the boundary line is y = x — 4. 
Then decide which inequality symbol to use for this graph. 


The graph is shaded above the dashed boundary line, so the inequality 
contains the > symbol. 


The inequality shown on the graph is y > x — 4. 


Application: Carnival 


Kia will attend a school carnival and she plans to spend no more than $12. 
Each game costs $2 and each item of food costs $3. Write and graph an 
inequality to describe the total cost of the carnival. 
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SOLUTION 
Write the inequality that models the situation. 
cost of games plus cost of food is no more than 12 
2% + 3y < 12 
Solve the inequality for y. 
2x + 3y < 12 
3y < —2x + 12 Subtract 2x from both sides. 


ys -2x +4 Divide all three terms by 3 and simplify. 


Caution Graph the solutions. 

The graph of an inequality Since Kia cannot buy a negative amount of 
will represent all of the games and food, use only Quadrant I. Graph 
solutions of the inequality, : — 2 : 
bukoniysclected pain the boundary line y = == 4. Use a solid 
on the graph may line for <. 

represent solutions of the . . 

word problem. Shade below the line. Kia must buy whole 


numbers of games and food items. All the 
points on or below the line with whole-number 
coordinates are the different combinations of 
games and food Kia can buy. 


Lesson Practice i 
Determine if each ordered pair is a solution of the given inequality. 
a. (2,6); y > 3x —2 
b. (4, 1); y < —4x + 1 
c. (—6, 2); y< 5 
Graph each inequality. 
d. 4x + 5y > —10 


ex<6 


Graph each inequality using a graphing calculator. 


( 
A f. 4x + 2y <6 


g.y>2x+6 


Write an inequality for the region graphed on each coordinate plane. 
h. [| | y a i. | y 
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j. Nila has plans to attend the school bookfair and she wants to spend 
(3 yo more than $25. Each book series costs $15 and each book costs $5. 
Write an inequality to describe the total cost of the books Nila can buy 
and graph the inequality. 


Practice Distributed and Integrated 


Simplify. 
i 30x7" 
B3 6y 
2, V0.09¢r + qV0.04r 
16g" 81 


(0) 2g +3 2g +3 


4. Find the range of the data set that includes the ages of 9 members of a chess club: 
23, 7, 44, 31, 18, 27, 35, 39, 66. 


3 Find the product (4x? + 8)(2x — 7) using the FOIL method. 

9 —24 
*6. Add ———_ + ———_.. 
(95) 9x — 36 j 3x° — 48 
x 


. +t 2x +1 a 
many more miles did he run inside? 


ee Jim ran a total of a miles in the gym and é Li miles outside. How 


8; Find the quotient of (x? — 14x + 49) + (x — 7). 


Solve and graph the inequality. 
9, 133 <2x+7<15 


(82) 


11. Determine if the inequality 3x — 4x > 6 — x + 8 is never, sometimes, or always 
true. If it is sometimes true, identify the solution set. 


*12. Determine if the ordered pair (2, 6) is a solution of the inequality y > 3x — 2. 
“13. Graph the function. y = x? + 2x — 24 
Nl, Write What points on a graph of an inequality satisfy the inequality? Explain. 


“15. Generalize How do you know which half-plane to shade for the graph of a linear 
. inequality? 
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*16, Multiple Choice Which inequality represents the graph on the coordinate plane? 


Aye —Sx42 By<-Sx+2 
Cystx42 Dy <-Sx+2 


17; (Football) (Football) Tickets for the school football game cost five dollars for adults and 
’ three dollars for students. In order to buy new helmets, at least $9000 worth of 
tickets must be sold. Write an inequality that describes the total number of tickets 
that must be sold in order to buy new helmets. 


*18. Error Analysis Two students find the vertex for y = x? — 6x + 19. Which student is 
correct? Explain the error. 


Student A Student B 
—bh _6 =) _ 
—— = Z 3 — >=> — > 
2a 2 2a 2) : 
The vertex is (3, 0). 3? — 6(3) + 19 = 10 


The vertex is (3, 10). 


B. Geometry The area of a rectangle is 48 square inches. The length is three times 
’ the width. Find the width of the rectangle by finding the positive zero of the 
function y = 3w* — 48. 


*20, Multi-Step The height y of a golf ball in feet is given by the function y = —16x* + 49x. 
a. What is the y-intercept? 
b. What does this y-intercept represent? 
c. What answer does the equation give for the height of the ball after 5 seconds? 
d. What does that height mean? 


* 
21. (Commuting ) Jeff traveled = 


his job on Tuesday. How: nian more miles did he travel on Tuesday? 


~ miles for his job on Monday and a 4 miles for 


3 2 
22. Multiple Choice Add — + ears 
ay 4 yr 
y+z y +z 
6y 3y— 4 
4mn D v2 
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23. Verify Show that —11 is a solution to the inequality |3x| — 2 = 31. 


24. Multiple Choice Solve 4| x — 8| = 
! A {-5, 5} -B {11,-11} 


C {5, 11} D {—20, 20} 


10 . . , 
25, (Bike Riding) Ron rode his bike for Ieai minutes to get to his grandmother’s 


"henge that was 1 + miles away. Find his rate in miles per minute. 


2x 
45x—5 ` 25x+5 


26. (Carpentry ) A carpenter uses a measuring ta £ with an accuracy of ++ inches. He 
p g tap 


+32 
V measures aoe Pace) of a bookshelf to be 952 inches. Solve the inequality 


|x — 953| < $ to find the range of the kere of the bookshelf. 


27. Generalize How are the number of zeros of a function related to the location of the 


’ vertex of the function’s parabola? 
4,,2 


28. Probability The probability of "Sry a certain game is z. The probability 


15xy 


of winning a different game is ——. What is the ed of winning both 


x 
8x3y 
games? 


29. (Rate) An orange juice machine squeezes juice out of x? + 30x oranges every hour. 
C? How much time in days will it take to squeeze 3000 oranges? 


30. Multi-Step A circle has a radius of x. Another circle has a radius of 3x. 
a. Write equations for the areas of both circles. 
b. Graph both functions in the same coordinate plane. 


c. Compare the graphs. 
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~ LESSON Solving Quadratic Equations by Factoring 
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| Warm Up 


A Vocabulary A—— isan x-value for the function where f(x) = 0. 
Factor. 

2.x? + 3x — 88 3. 6x? — 7x — 5 

(72) (75) 

4. 4x? + 28x + 49 5. 12x° — 27 

(83) (83) 


| New Concepts 


Math Language 


The roots of a quadratic 
equation are the values 
of x that make 

ax + bx +c=0. 


Math Reasoning 


Analyze What is the 
difference between a 
quadratic function and a 
quadratic equation? 


cS Online Connection 5 
m 


www.SaxonMathResources.co! 


A root of an equation is the solution to an equation. A quadratic equation 
can have zero, one, or two roots. The roots of a quadratic equation are the 
x-intercepts, or zeros, of the related quadratic function. 


To find the roots of a quadratic equation, set the equation equal to 0. If the 
quadratic expression can be factored, the equation can be solved using the 
Zero Product Property. 


Zero Product Property 


If the product of two quantities equals zero, at least one of the 
quantities equals zero. 


Using the Zero Product Property 
Solve. 

(x —4)(x +5) =0 

SOLUTION 


By the Zero Product Property, one or both of these factors must be equal 
to 0. To find the solutions, set each factor equal to zero and solve. 


x-4=0 x+5=0 Set each factor equal to zero. 


x=4 x=-—5 Solve each equation for x. 


Check Substitute each solution into the original equation to show it is true. 


(x — 4)(x + 5) =0 (x — 4)(x +5) =0 

(4—4)(44+ 5) +0 (—5 —4)(-5 + 5) 40 

0-920 —9. 040 
0=0.¢ 0=0 y 


The solution set is {—5, 4}. 
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Hint 
Standard form for the 


equation is 
ax’ + bx+c=0. 
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= Example H Solving Quadratic Equations by Factoring 


Find the roots. 
xX 4+ 2x =8 
SOLUTION 
x +2x= 8 
x +2x-8=0 
(x + 4)(x — 2) =0 Factor. 


Set the equation equal to 0. 


Use the Zero Product Property to solve the equation. 


x+4=0 x—-2=0 Set each factor equal to zero. 
x= —4 x= 2 Solve each equation for x. 
Check 
xX +2x=8 xX +2x=8 
(—4)? + 2(-4) = 8 (2)? + 2(2) =8 
16—8=8 4+4=8 
8=8 vo 8=8 vo 


The roots are —4 and 2. 


7x? — 6 = 19x 
SOLUTION 
T —6= 19x 
7x? — 19x -6=0 
(7x + 2)(x — 3) =0 Factor. 


Set the equation equal to 0. 


7x+2=0 x—-3=0 Set each factor equal to zero. 
7x = —2 X= 3 Solve each equation for x. 
eek 
7 
Check 
7x? —6= 19x 7x? — 6 = 19x 
f-2} -62 19-2) 13 — 6 = 19(3) 
(4) 62-38 63 —6=57 
7 7 sa=57 <J 
= - -* / 


| The roots are —2 and 3. 


7 


Caution 


When checking your 
answers, use the 

original equation, not 
the one that has been 
rearranged. Also, use the 
order of operations when 
simplifying each side of 
the equation. 


Math Reasoning 


Justify How could you 
check your answers? 


= Example $ Finding the Roots by Factoring Out the GCF 
Find the roots. 


20 — 2x? = 70 — 20x 
SOLUTION 

2x? — 20x + 50 = 0 Set the equation equal to zero. 
2(x — 10x + 25) = 0 Factor out the GCF. 

2(x — 5)(x — 5) =0 Factor the trinomial expression. 
Disregard the factor of 2, since it can never equal 0. 


The factor (x — 5) appears twice, but it only needs to be set to equal 
zero once. 


x—-5=0 
x=5 
Check 


20 — 2x? = 70 — 20x 
20 — 2(5)? = 70 — 20(5) 
20 — 2(25) = 70 — 100 

20 — 50 = —30 
—30= —30 o 
The root is 5. 


Finding the values of x that satisfy the quadratic equation is another way of 
finding the roots of a quadratic equation. 


eae 4 | Application: Gardening 


The area of a rectangular garden is 51 square yards. The length is 14 yards 
more than the width. What are the length and width of the garden? 


SOLUTION 
Let w be the width and w + 14 be the length. 


A=lw Area formula 
51 = (w+ 14)w Substitute known values into the equation. 
51 = w? + 14w Distribute. 

0=w? + 14w-51 Write the equation into standard form. 


0= (w+ 17)(w - 3) Factor. 
w+17=0 w—3=0 Use the Zero Product Property. 


w= —17 w= Solve. 


Because the width must be a positive number, the only possible solution is 
3 yards. Since the width is 3 yards, the length is w + 14. So the length is 


3 + 14, which is 17 yards. 
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g Example E 


Solve. 


18x? = 8x 
SOLUTION 
18x7 — 8x =0 
2x(9x — 4) = 0 
2x = 0 


x=0 


Check 
18x° = 8x 
18 - (0)? = 8(0) 
0=0 Vo 


The solution set is fo, a) 


(b.) 42 -25=0 


Solving Quadratic Equations with Missing Terms 


Set the equation equal to zero. 
Factor out the GCF. 


9x—4=0 Set each factor equal to zero. 


x= š Solve each equation for x. 


9 . 


SOLUTION 
4x =25=0 Set the equation equal to 0. 
(2x — 5)(2x + 5) =0 Factor. 
2x-—5=0 2x+5=0 Set each factor equal to zero. 
2x = 5 2x =—-5 Solve each equation for x. 
x= 2.5 x= —2.5 
Check 
4x —25=0 4x —25=0 


4(2.5)2- 2520 
4(6.25) — 2520 
25-2520 


0=0 v 


4 . (—2.5)?-2520 
4(6.25) — 2520 
25-2520 

0=0 Vv 


The solution set is {—2.5, 2.5}. 


Lesson Practice sf =" 
od Solve (x — 3)(x + 7) = 

Find the roots. 

b. xX +3x—18=0 pS 2X + 3x4 15=0 


(Ex 2) 
Solve. 


d. 5x? = 20x = 10x — 45 e. 45x? = 27x 
(Ex 3) (Ex 5) 


f. 25x°— 16=0 
(Ex 5) 
g. (Architecture ) A rectangular pool has an area of 360 square feet. The 
length is 6 feet more than three times the width. Find the dimensions of 


the pool. 


ea 


Practice Distributed and Integrated 


Solve and graph the inequality. 
1. 11 < 2(x +5) < 20 2. |x| +1.5 < 7.6 
(82) (91) 


3. Determine whether the polynomial —121 + 9x? is a perfect-square trinomial or a 
’ difference of two squares. Then factor the polynomial. 


A Graph the function y = 2x? + 8x + 6. 


5. The number of Apples A and Oranges O grown in a certain fruit orchard can 
(53) 
be modeled by the given expressions where x is the number of years since the 
trees were planted. Find a model that represents the total number of apples and 
oranges grown in this orchard. 


A = 15x + 17x — 20 
O = 20x? + 11x — 4 
3 Write an anon for a line that passes through (1, 2) and is perpendicular 
C io y= —3x + 23. 
a Solve the equation Bel 3 = 11 and graph the solution. 
Simplify. 


3x +6 

7x —7 

02) 5x+10 
14x — 14 


2 —1,,\2 
By (Sxyz) xy) 


*10. Determine if the ordered pair (5, 5) is a solution of the inequality y < —5x + 4. 


a Ne 11. Write Explain the Zero Product Property in your own words. 
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*12. Justify What property allows you to use the following step when solving an 


*13. 


(98) 


*14. 


(98) 


*15. 
(97) 


*17. 


(98) 


18 


(97) 


19. 


(92) 
A 
ka» 20. 


(92) 


21. 


(93) 


22. 
(95) 
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equation? 
(x + 4)(x + 5) =0 
x+4=0 x+5=0 


Multiple Choice What is the solution set of 0 = (3x — 5)(x + 2)? 
= ee ee, 
s B 2} E {3.2} . 3° i B z? 


A girl is 27 years younger than her mother. Her mother is m years old. The 
product of their ages is 324. How old is each person? 


Multi-Step Seve plans to go shopping for new jeans and shorts. She plans to spend 
no more than $70. Each pair of jeans costs $20 and each pair of shorts costs $10. 
a. Write an inequality that describes this situation. 


b. Graph the inequality. 
c. If Seve wants to spend exactly $70, what is a possible number of each she can 
spend her money on? 


Geometry The Triangle Inequality Theorem states that the sum of the lengths 
of any two sides of a triangle is greater than the length of the third side. The 
sides of a triangle are labeled 4x inches, 2y inches, and 8 inches. James wrote 
an inequality that satisfies the Triangle Inequality Theorem. He wrote the 
inequality 4x + 2y > 8. Use a graphing calculator to graph the inequality. 


Solve (x + 4)(x — 9) = 0. 


Error Analysis Students were asked to write an inequality that results in a dashed 
horizontal boundary line. Which student is correct? Explain the error. 


Student A Student B 


y> -—3 y24 


Horseback Riding ) It took Joe zI minutes to ride his horse to Darrell’s house that 


was Hai miles away. Find his rate in miles per minute. 


Measurement The area of a triangle can be expressed as 4x? — 2x — 6 square 
meters. The height of the triangle is x + 1 meters. Find the length of the base of 
the triangle. 


Michael bought a rectangular painting from a local artist. The area of the 
painting was (20x + 5 + x°) square inches. The width was (x — 5) inches. What 
was the length? 


Analyze Should you find the LCD when multiplying or dividing rational fractions? 
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23. Multi-Step Erika and Casey started a new walking program. They walked 


4x x x ; 
— ~ miles Friday. 
EA miles Thursday and Soy Miles day. 


a. What is the total distance that they walked? 


b. If their rate was A miles per hour, how much time did it take them to walk 
on Thursday and Friday? 


*24. (Physics) A ball is dropped from 100 feet in the air. What is its height after 
9 seconds? Use h = —16 + vt + s. (Hint: Its initial velocity is 0 feet per 
second.) 


*25. Error Analysis Two students find the zeros of the function y = x* — 8x — 33. Which 
student is correct? Explain the error. 


Student A Student B 
y=x — 8x — 33 0 = x — 8x — 33 
y = (0)? — 8(0) — 33 0 = (x — 11)(x + 3) 
y= —33 x—11=0orx+3=0 
(0, —33) x=llorx=-3 
11 and —3 


26. Multi-Step Hideyo has a picture frame that measures 20 centimeters by 
’ 26 centimeters. The frame is 1.5 centimeters wide. 
a. Find the length and width of the picture area. 


b. Find the length of the diagonal of the picture area to the nearest tenth 
of a centimeter. 


27. (Profit) A business sold x? + 6x + 5 items. The profit for each item sold 


(88) 


— e 
Sage dollars. 


a. What is the profit in terms of x? 
b. What is the profit (in dollars) if x = 50? 


28. Multi-Step Javed has a garden with an area of 36 square feet. The width of his 
í garden is 9 feet less than the length. What are the dimensions of his garden? 
a. Write a formula to find the dimensions of the garden and describe how you will 
solve it. 


b. What are the dimensions of the garden? 


x-6 from x — x — 30 


29. Generalize Describe the steps for subtracting <—> as 


30. The width of a rectangle is represented by the expression (4x — 6) and the 
Mane length (8x + 7). Would the area of the rectangle be correctly expressed as 
32x° + 20x — 42? If not, what is the correct area? 
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| Warm Up 1 Vocabulary The denominator of a contains a variable. The 
value of the variable cannot make the denominator equal to zero. 


Find the LCM. 
2; 7x°y and 3xy? 3 (3x — 6) and (9x? — 18x) 
A (x + 3) and (2x — 1) 3 (14x — 7y) and (10x — Sy) 


New Concepts A rational equation is an equation containing at least one rational expression. 
There are two ways to solve a rational equation: using cross products or 


using the least common denominator. 
Math Language 


Either way may lead to an extraneous solution; that is, a solution that does 
A rational expression is a . ae . š è 
factionwiihavaiabiein not satisfy the original equation. The solution may satisfy a transformed 
the denominator. equation, but make a denominator in the original equation equal 0. If an 
answer is extraneous, eliminate it from the solution set. 


If a rational equation is a proportion, it can be solved using cross products. 


| 


Solving a Rational Proportion 


Solve each equation. 


3 5 
e) $55 


Math Reasoning SOLUTION 

Analyze Why is it 3 = 5 

necessary to keep the x x—6 

terms in the denominator 

grouped? 3(x — 6) = 5x Use cross products. 


3x — 18 = 5x Distribute 3 over (x — 6). 
—18 = 2x Subtract 3x from both sides. 
—9 =x Divide both sides by 2. 


Check Verify that the solution is not extraneous. 


E 
x x—ó 
= = = Substitute —9 for x in the original equation. 
ap oa Simplify the denominator. 
—9 —-15 
1 1 


->= -—= Simplify each fraction. 


3 3 
Online Connection 
www.SaxonMathResources.com The solution is x = —9. J 
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Hint 


To find the LCD of the 
terms, consider the 
denominator of the 


whole number to be 1. 


6) $= 


SOLUTION 

Fa 

4 x-1 

x(x— 1) = 12 Use cross products. 
x= KS 12 Distribute x over (x — 1). 
’~—-—x-12=0 Subtract 12 from both sides. 
(x — 4)(x + 3)=0 Factor. 
x=4orx=-3 Use the Zero Product Property to solve. 


Check Verify that the solution is not extraneous. 


eae ala or aA 
4 > 3 f —3 2 3 

— = —— titute. — = 

a a Substitute 7 | 

l=1 Vv Simplify each fraction. ~3=-4 y 


The solution set is {4, —3}. 


If a rational equation includes a sum or difference, find the LCD of all the 
terms to solve. 


SEWE 2| Using the LCD to Solve Addition Equations 


Solve 2 + 16 = 11. 
x 2x 


SOLUTION 
E RT 


X 2X 


The LCD of the denominators is 2x. 


(2x) + (2x)5° =(2x)11 Multiply each term by the LCD. 


6+ 16 = 22x Simplify each term. 
22 = 22x Add. 
l=x Divide both sides by 22. 


Check Verify that the solution is not extraneous. 


3, 16 
~4+—=11 
xX — 2x 
= + Ta = Substitute 1 for x in the original equation. 
ll=1l Vv Simplify. 


The solution is x = 1. 
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= Example By Using the LCD to Solve Subtraction Equations 


3 2 5 
Sol -2 =. 
olve — E 
ea SOLUTION 
Remember to distribute 3 = 2 = eo 
the negative over the x—-—1 x 2x 
new numerator ina P 
fraction following a The LCD is 2x(x = 1). 
subtraction sign. 3 2 5 
2x(x — 1)—— —2x(x — 1) = 2x(x — ID Multiply each term by 
x—1 x 2x 
the LCD. 
6x — 4(x — 1) = 5(x—- 1) Simplify each term. 
6x —4x +4=5x-—5 Use the Distributive 
Property. 
2x+4=5x—-—5 Collect like terms. 
4=3x—5 Subtract 2x from both 
sides. 
9 = 3x Add 5 to both sides. 
3=x Divide both sides by 3. 


Check Verify that the solution is not extraneous. 


3 _ 2-2 
x—-l x 2x 
-5 = 3 = 7 Substitute 3 for x in the original equation. 
2 = 2 J Simplify. 


The solution is x = 3. 


= Example EJ Checking for Extraneous Solutions 


Solve the equation. 


x-l_x+9 

x—2 2x-4 

SOLUTION 
x—-l_x+9 
x—2 2x—4 

(x — 1)(2x — 4) = (x — 2)(x + 9) Use cross products. 

2x? — 6x +4=x7+ 7x — 18 Multiply. 
xX —13x+22=0 Subtract x°, 7x, and —18 from both 
sides. 
(x — 11)(x-— 2) =0 Factor. 
x=llorx=2 Use the Zero Product Property to solve. 
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Math Reasoning 


Justify Why do you have 
to check both solutions 
to the equation? 


Math Reasoning 


Verify Show that the 
solution 3 hours 
satisfies the original 
equation. 


Check Verify that the solutions are not extraneous. 


— 1 x+9 
— Z> nae = 11 X = h = 2 
x-3 ea : x-2 24-4" 
ll—-1z 11+9 , J-la BED 
—— = — Substitute. = — 
11=2  2(11)—4 2-2 2(2)-4 

10 _ 10 nt 1 1l 

A Simplify. ^= — 

9 9 / plify. 0 0 x 


2 is an extraneous solution. 


The solution is x = 11. 


= Example H Application: Painting 


It takes Samuel 7 hours to paint a house. It takes Jake 5 hours to paint the 
same house. How long will it take them if they work together? 


SOLUTION 


Understand The answer will be the number of hours / it takes for Samuel 
and Jake to paint the house. 


Samuel can paint the house in 7 hours, so he can paint 2 of the house 
per hour. 


Jake can paint the house in 5 hours, so he can paint 4 of the house per hour. 


Plan The part of the house Samuel paints plus the part of the house Jake 
paints equals the complete job. Samuel’s rate times the number of hours 
worked plus Jake’s rate times the number of hours worked will give the 
complete time it will take them to paint the house. Let / represent the 
number of hours worked. 


(Samuel’s rate) + (Jake’s rate)h = complete job 


1 1 7 
Solve 
l; l; 


35)$h + 65)Eh = (35)1 Multiply each term by the LCD, 35. 


5h + 7h = 35 Simplify each term. 


j= 22 


=i Combine like terms; and divide both sides by 12. 


Together, they can paint the house in 24L hours. 
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Lesson Practice 


Solve each equation. 


© 7). 
(Ex) x x—1 
2 _xX 
Ex) x+4 6 
12 16 
(Ex2) mT 3 
t nau 
(Ex3 x—-2 x 3x 
x+5_ x-2 


e. = 
(Ex4) x+4 2x+8 


f. (Lawn Care) (Lawn Care ) It takes John 2 hours to mow the yard. Sarah can do it in 


ps 3 hours. How long will it take them if they mow the yard together? 


Practice Distributed and Integrated 


Solve. 


8 
x+4 (38) 


t- 2 (13) 4-20) = 


(99) 


3. (Physics) (Physics ) A student is biking to a friend’s house. He bikes at 10 miles per hour. 
” The friend lives 20 miles away, give or take 2 miles. What are the minimum and 
maximum times it will take him to get there? 


*4. Verify Without graphing, show that the point (2, —6) lies on the graph of 
y=xr+x—12. 


4x 
12x — 60 + 
—2 


9x —20—x* 


a oe 
4x — 16 


5. Simplify: 6. Factor x + 4x — 5. 
(92) (75) 


7. Larry weighed 180 pounds. He has lost 2 pounds a month for x months. Write a 
linear equation to model his weight after 8 months. 


AN *8. Write What is an extraneous solution? 
(99) 


2x 12 


iG Find the LCD of —— - — 
2y =- w FB 


10. (Population ) The function y = —0.0003x? + 0.03x + 1.3 shows the population of 
’ Philadelphia County between the years 1900 and 1990, where x is the number of 
years after 1900 and y is the population for that year in millions of people. Find 
the vertex of the parabola that represents the function. What does it represent in 
terms of the scenario? 
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11. 


(86) 


12. 


(93) 


13. 


(36) 


*14. 


(99) 


al 


(99) 


*16. 


(99) 


dl 


(98) 


18. 


(98) 


*19. 


(98) 


20. 


(91) 


21. 


(93) 


Multi-Step The coordinates of three friends’ houses on a city map are P(3, 3), 
Q(5, 9), and R(11, 3). The friends plan to meet at the point that is half-way 
between Q and the midpoint of PR. 

a. Find the midpoint of PR. 


b. Find the coordinates of the point where the friends plan to meet. 
Find the quotient of (18x? — 120 + 6x°) + (x — 2). 


What is the ratio of the volume of a cube with side lengths of 5 to the volume of a 
cube with side lengths of 3? 


Formulate How can you quickly tell if a possible solution is extraneous using 
the denominators in the original equation? 


Multiple Choice Which of the following is an extraneous solution to the 


ae 4x? — 203 
equation > + [pay 7 xaa. 
Ax=-l B x=0 
Cx=l Dx=5 


(Housekeeping ) It takes a man 8 hours to clean the house. His friend can clean it 
in 6 hours. How long will it take them if they clean together? 


Error Analysis Two students solve the equation 0 = (x — 5)(x + 11). Which student 
is correct? Explain the error. 


Student A Student B 
x—5=0 x+11=0 x—-5=0 x+11=0 
No) x=-ll X= X= Í 


Geometry The area of a triangle is 24 square centimeters. The height is four more 
than two times the base. Find the base and height of the triangle. 


Multi-Step The length of a lawn is twice the width. The lawnmower cuts 2-foot 
strips. One strip along the length and width has already been cut. 


2x feet 


x feet 
2 feet 


[ [2 fet _ |] 
a. Write expressions for the length and width of the area left to be cut. 


b. The area left to be cut is 144 square feet. Find the width of the yard. 
c. What is the length of the yard? 


Generalize How do you know when there is no solution to an absolute-value 
inequality? 


Mia is designing a rectangular city hall. She accidentally spills water 
on her newly revised sketches. She is only able to determine the area, which is 


(xX — 15x + 56) square feet, and the length, which is (x — 7) feet. What is the 
width? 
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*22. Multiple Choice What are the zeros for the function y = 4x? + 28x — 72? 
40,4 B 0, —4 


C2,—9 D 2, —76 
*23. (Band) The school band is performing a music concert. Tickets cost $3 for 
©” adults and $2 for students. In order to cover expenses, at least $200 worth 


of tickets must be sold. Write an inequality that describes the graph of this 
situation. 


o 24. Measurement Jesse bought a new glass window to go in his front room. The area of 
C? the window is (2 + 3x? — 8x) square inches. The width is (x + 4) inches. What is 
the length? 


*25. Error Analysis Students were asked to write an inequality that results in a solid, 
97 è . . è 7 
”” Vertical boundary line. Which student is correct? Explain the error. 


Student A Student B 
x <6 x< -—2 
26. Graph the inequality 4x + 5y > —7. 


27. Multi-Step Pedro biked 6 miles on dirt trails and 12 miles on the street. His 
ý biking rate on the dirt trails was 25% of what it was on the street. 
a. Write a simplified expression for Pedro’s total biking time. 


b. Analyze Explain how finding the simplified expression would change if 
Pedro’s biking rate on the trails was 50% of what it was on the streets. 


28. Graph the function y — 3 = —x? + 3. 


29. A square has a side length s. The square grows larger and has a new area 
CY of s? + 16s + 64. What is the new side length? 


30. Write an equation where j is inversely proportional to m and n and directly 
Inv 8 : 
a proportional to p and q. 
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LESSON Solving Quadratic Equations by Graphing 


| Warm U p 1. Vocabulary The U-shaped curve that results from graphing a quadratic 
function is called a(n) 


Evaluate each expression for the given values. 
2. 3(x — y)? — 4)” for x = —5 and y = —2 


3. =x? — 3xy + y for x = 3 and y = -1 


Determine the direction that the parabola opens. 
4. f(x) = 3x + x — 4 5. f(x) = -2x2 +x + 1 


(84) (84) 


New Concepts The solution(s) of a quadratic equation, 0 = ax? + bx + c, can be found by 
graphing the related function, f(x) = ax? + bx + c. The U-shaped graph 
of a quadratic function is called a parabola. The solutions of the equation 


Math Language are called roots and can be found by determining the x-intercepts or zeros 
of the quadratic function. These zeros can be found by graphing the related 

The same function is ; $ : 

described by function to see where the parabola intersects the x-axis. 

y=3x-—5 

and f(x) = 3x? — 5. Graphical Solutions 


The function notation 
for y is f(x). It is read, “f 
of x.” 


One Real Solution 


The graph intersects the 
x-axis at the vertex. 


Two Real Solutions 


The graph intersects the 
x-axis at two distinct points. 


No Real Solutions 


The graph does not 
intersect the x-axis. 


r= 
cS Online Connection 


www.SaxonMathResources.com 
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Hint 


When the coefficient of 
the x’-term is positive, 
the parabola will open 
upward. 


When the coefficient of 
the x*-term is negative, 
the parabola will open 
downward. 


Math Reasoning 


Write Why are the 
x-intercepts substituted 
into the original 
equation? 


Solving Quadratic Equations by Graphing 
Solve each equation by graphing the related function. 

x? — 36=0 

SOLUTION 


Step 1: Find the axis of symmetry. 


x= ed Use the formula. 
2a 
= Sar =0 Substitute values for a and b. 


The axis of symmetry is x = 0. 
Step 2: Find the vertex. 
f(x) = x° — 36 


(0) = (0) — 36 
The vertex is (0, —36). 


Evaluate the function for x = 0 to find the vertex. 


Step 3: Find the y-intercept. 
The y-intercept is c, or —36. 
Step 4: Find two more points that are not on the axis of symmetry. 
I(5) = 3 — 36 (7) =T — 36 

(5, —11) (7, 13) 
Step 5: Graph. 


Graph the axis of symmetry x = 0, the vertex and 
the y-intercept, both at coordinate (0, —36). Reflect 
the points (5, —11) and (7, 13) over the axis of 
symmetry and graph the points (—5, —11) and 
(—7, 13). Connect the points with a smooth curve. 


From the graph, the x-intercepts appear to be 6 
and —6. 


Check Substitute the values for x in the original equation. 
xX —36=0;x=6 x — 36 = 0; x = —6 


(6)? — 3620 (—6)? — 3620 
36 — 3620 36 — 3620 
0=0 Vv 0=0 Vv 
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The solutions are 6 and —6. 


Caution 


When a parabola does 
not cross the x-axis, 
there is no real-number 
solution to the quadratic 
equation. 


—-x?-2=0 


SOLUTION 
Graph the related function f(x) = —x* — 2. 


axis of symmetry: x=0 

vertex: (0, —2) 

y-intercept: (0, —2) 

two additional points: (1, —3) and (3, —11) 


Reflect these two points across the axis of symmetry and connect them with 


a smooth curve. 


From the graph, it can be seen that there is no x-intercept because the graph 


does not intersect the x-axis. 


There is no real-number solution. 


(€) x + 16 = 8x 


SOLUTION 

Write the equation in standard form. 

x —8x+ 16=0 

Graph the related function f(x) = xX? — 8x + 16. 


axis of symmetry: x=4 

vertex: (4, 0) 
y-intercept: (0, 16) 

two additional points: (2, 4) and (3, 1) 


Reflect these two points across the axis of 
symmetry and connect them with a smooth curve. 


From the graph, the x-intercept appears to be 4. 


Check Substitute 4 for x in the original equation. 
x*—8x+16=0;x=4 
(4)? — 8(4) + 1640 
16 — 32+ 16=0 
0=0 y 


The solution is 4. 
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Hint 


For help with graphing 
quadratic functions, see 
Graphing Calculator 
Lab 8: Characteristics of 
Parabolas on p. 583. 
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Solving Quadratic Equations Using a Graphing 
Calculator 


Solve each equation by graphing the related function on a graphing 
calculator. 


—6x -9 =x 

SOLUTION 

Write the equation in standard form. 

—x— 6x-9=0 

Graph the related function 

f(x) = -x — 6x — 9. 

The graph appears to have an x-intercept at —3. 

Use the Table function to determine the zeros of this function. 


The solution is —3. 


—6x = -xX — 13 


SOLUTION 

Write the equation in standard form. 

xX — 6x+13=0. 

Graph the related function f(x) = x? — 6x + 13. 


The graph opens upward and does not intersect 
the x-axis. 


There is no solution. 


—3x? + 5x = —7 


Round to the nearest tenth. 
SOLUTION 

Write the equation in standard form. 
—3x° + 5x+7=0 


Graph the related function 
f(x) = —3x° + 5x +7. 


The graph appears to have x-intercepts at 
3 and —1. 


Use the Zero function to determine the zeros of this function. Round to the 
nearest tenth. 


The solutions are x = 2.6 and —0.9. 


= Example H Application: Physics 


Gill drops a baseball from the top of a platform 64 feet off the ground. The 


| Hint height of the baseball is described by the quadratic equation h = —16? + 64, 
Thetimetis piottédoù where A is the height in feet and ż is the time in seconds. Find the time ¢ when 
the x-axis. The height h is the ball hits the ground. 


plotted on the y-axis. 
SOLUTION 

Graph the related function h(t) = —16P + 64 
on a graphing calculator. 


Height A is zero when the ball hits the ground. 
Use the Zero function of the graphing calculator 
to determine the zeros of this function. 


There are two zeros for the given parabola: t = 2 
and t = —2. Only values greater than or equal to zero are considered. 
So, ¢ = 2 is the only solution. 


The baseball hits the ground in 2 seconds. 


Lesson Practice 


Solve each equation by graphing the related function. 
a. 3x — 147=0 
b. 5x°+6=0 
ce. x? — 10x + 25=0 


Solve each equation by graphing the related function on a graphing calculator. 
d. x’ + 64 = 16x 


(Ex 2) 


e. x +42 2% 
(Ex 2) 


ox Round to the nearest tenth: —7x* + 3x = —7. 
g. Marcus shot an arrow while standing on a platform. The path of its 
>) ovement formed a parabola given by the quadratic equation 
h=—16f + 2t + 17, where A is the height in feet and ż is the time in 
seconds. Find the time ¢ when the arrow hits the ground. Round to the 
nearest hundredth. 


Practice Distributed and Integrated 


Solve. 
12 4 
1. x(2x — 11) =0 S 
(98) K ) 09 x—6 x 
“3. Generalize Using the path of a ball thrown into the air as an example, describe in 
’ mathematical terms each part of the graph the path of the ball creates. 


*4. Generalize What does the graph of a quadratic equation look like when there is no 
’ solution? one solution? two solutions? 
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5, Given that y varies directly with x, identify the constant of variation such that 


om” when x = 15, y = 30. 


*6. (Basketball ) (Basketball ) Ramero shoots a basketball into the air. The ball’s movement forms a 
a parabola given by the quadratic equation h = —16f + 7t + 7, where A is the height 
in feet and f¢ is the time in seconds. Find the maximum height of the path the 
basketball makes and the time ¢ when the basketball hits the ground. Round to the 
nearest hundredth. 


a Multiple Choice ee is the equation of the axis of symmetry of the parabola 
’ defined by y = F(x — 4)? +5? 
A x=1 B x=4 C x=5 D x= —4 


* 7x2 _ = i 
p Solve —7x* — 10 = 0 by graphing. 


*9, Solve = — 

(99) x x+7 

10. A deck of ten cards has 5 red and 5 black cards. Cards are replaced in the deck 

C% after each draw. Use an equation to find the probability of drawing a black card 
twice and rolling a 6 on a number cube. 


A 11. Geometry The altitude of the right triangle divides the hypotenuse Ei segments 


of lengths x units and 5 units. To find x, solve the equation == +3 = £, 


*12. Multi-Step Henry starts working a half-hour before Martha. He can complete the 
job in 4 hours. Martha can complete the same job in 3 hours. 
a. Let t represent the total time they work together. In terms of t, how long does 
Henry work? 


b. Use an equation to find how long they work together to complete the job. 


c. How long does Henry work? 


2 — 
13. Find the quotient of so t 14. Simplify 4/4975. 
15. (Profit ) An entrepreneur makes $3 profit on each object sold. She would like to 
make $270 plus or minus $30 total. What is the minimum and maximum number 
of objects she needs to sell? 


i= 16. Data Analysis A student knows there will be 4 tests that determine her semester 
grade. She wants her average to be an 85, plus or minus 5 points. What is the 
minimum and maximum number of points she needs to earn during the semester? 


17. Solve the equation |10x| — 3 = 87. 


miles in 


18. 8. (Exercise) Tom ran a total of ——— miles in August and + 
September. How many more eure did he run in August? 


eye 


19. Graph the function y = 5x’ — 10x + 5. 


*20. Verify A boundary line is a vertical line. The inequality contains a < symbol. 
” Which half-plane should be shaded on the graph? 
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21. 


(97) 


*22. 


(98) 


*23. 


24. 
(84) 
25. 
(85) 


26. 
(87, 


27. 


(90) 


28. 


(91) 


29. 
(92 


30. 


(47) 


Multiple Choice Which point does not satisfy the inequality x + 2y < 5? 
A (0,0) B (2,1) C (3, —4) D (-1, 3) 


(Ages ) A boy is b years old. His father is 23 years older than the boy. The product 
of their ages is 50. How old is each person? 


Error Analysis Two students find the roots of 3x? — 6x = 24. Which student is 
correct? Explain the error. 


Student A Student B 
3x° — 6x = 24 3x° — 6x = 24 
3x(x — 2) = 24 3x — 6x — 24=0 
3x0 eN 3(x° — 2x — 8) = 0 
x= y=? 3(x — 4)(x + 2) =0 
x-4=0 x+2=0 
x=4 x= -2 


Does the graph of y + 2x? = 12 + x open upward or downward? 
Do the side lengths 18, 80, and 82 form a Pythagorean triple? 


Multi-Step The volume of a prism is 3x? + 12x° + 9x. What are the possible 
dimensions of the prism? 
a. Factor out common terms. 


b. Factor completely. 


c. Find the dimensions. 


(Travel ) The Jackson family drove 480 miles on Saturday and 300 miles on Sunday. 
Their average rate on Sunday was 10 miles per hour less than their rate was on 
Saturday. Write a simplified expression that represents their total driving time. 


Multi-Step At the carnival, a man says that he will guess your weight within 

5 pounds. 

a. You weigh 120 pounds. Write an absolute-value inequality to show the range of 
acceptable guesses. 


b. Solve the inequality to find the actual range of acceptable guesses. 
Verify If the numerator of a rational expression is a polynomial and the 
denominator of the rational expression is a different polynomial, will factoring 


the polynomials always provide a way to simplify the expression? Verify your 
answer by giving an example. 


If a 9% decrease from the original price resulted in a new price of $227,500, 
what was the original price? 
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INVESTIGATION 
Transforming Quadratic Functions 


10 


f 
dupun” 


Math Reasoning 


| 


A quadratic function is a function that can be written in the form 
f(x) = ax? + bx + c, where a is not equal to 0. 


Analyze If a = 0, would 
the function still be 
quadratic? If not, what 
type of function would 


f(x) be? 


In Investigation 6, linear functions were graphed as transformations of the 
parent function f(x) = x. Similarly, you can graph a quadratic function as a 
transformation of the quadratic parent function f(x) = x’. 


Parameter Changes 


Complete the table of values for f(x) = x? and graph the quadratic parent 
function. 


x f(x) 


As is the case for the linear parent function, the quadratic parent function 
f(x) = x can be written as f(x) = ax’, where a = 1. The graph changes 
when other values are substituted for a. 


1. Graph y = x? and y = 2x’ on the same set of axes. Compare the 
two graphs. 
2. Graph y = x’ and y = $x? on the same set of axes. Compare the 
two graphs. 
3. Graph y = x? and y = —x’ on the same set of axes. Compare the 
two graphs. 
4. Generalize What is the effect of a on the graph of y = ax’? 
5. Predict How will the graph of f(x) = $x? change in relation to the 
quadratic parent function? 
6. Predict How will the graph of f(x) = —4x’ change in relation to the 
quadratic parent function? 
The graph of a function of the form f(x) = ax? always crosses the y-axis at 
(0, 0). When c 0, the graph of the function f(x) = ax? + c does not pass 
through the point (0, 0). 
7. Graph the quadratic parent function and the function f(x) = x? + 1 on 
the same set of axes. Compare the two graphs. 


et 
w4 


8. Graph the quadratic parent function and the function f(x) = x? — 2 on 
the same set of axes. 


(am. 
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9. Predict How will the graph of f(x) = x? + 7 compare to the graph of the 
quadratic parent function? 


Combinations of Parameter Changes 


[gPreaict How will each graph compare to the graph of the quadratic parent 
function? Verify your answer with a graphing calculator. 


10. f(x) = —x + 2 


11. f(x) = sx =3 


Investigation Practice 


L Describe how the graph for the given values of a and c changes in relation to the graph 


of the quadratic parent function. Verify your answer with a graphing calculator. 


a. f(x) = ax? + c for a = 2and c = 1 


b. f(x) = ax’? + c for a = —3 and c = —2 
c. f(x) =ax?+cfora=}andc=2 
d. f(x) = ax’ + c for a = —Ż and c = -1 


Write an equation for the transformation described. Then graph the original 
function and the graph of the transformation on the same set of axes. 


e. Shift f(x) = 2x? — 4 up 2 units. 


f. Shift f(x) = 3x? + 5 down 4 units and open it downward. 


Solving Multi-Step Absolute-Value 
Inequalities 


| Warm Up 


4.3x—7 >17 
(77) 


L. Vocabulary A(n) is a mathematical statement comparing 


quantities that are not equal. 
Simplify. 


2.|-8+5|-7 3. |2- —6| + 14 
(7) (7) 


Solve. 
5. —5x + 12 > 37 


(77) 


New Concepts Recall that an absolute-value inequality is solved by first isolating the 


Caution 


The absolute-value 
expression must be 
isolated to apply the 
rules: 


AND <«—> “less than” 


OR <«—> “greater than” 


Online Connection 
www.SaxonMathResources.co 
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absolute-value expression. Then the inequality is written as a compound 
inequality with no absolute-value symbols. The compound inequality uses 
AND when the absolute-value inequality is a “less than” inequality. The 
compound inequality uses OR when the absolute-value inequality is a 
“greater than” inequality. 


Example 1) Solving Multi-Step Absolute-Value Inequalities 
Solve and graph each inequality. 


@) 2lx]+3 <11 


SOLUTION 


Isolate |x| and then write the inequality as a compound inequality. 


2|x|+3<11 
-3 -3 Subtraction Property of Inequality 
2|x| <8 Combine like terms. 
22) < * Division Property of Inequality 
|x| <4 Simplify. 


x>-—4andx <4 Write as a compound inequality. 


The compound inequality can also be written as —4 < x < 4. 


es 
-6 -4 -2 0 2 4 6 


Hint 


Reverse the direction of 
the inequality symbol 
when dividing each side 
of an inequality by a 
negative number. 


Hd 


SOLUTION 
RI -4> -2 
5 
|x| 
= >2 Add 4 to each side. 
|x| > 10 Multiply each side by 5. 


x<—-10 OR x>10 Write as a compound inequality. 


—30 -20 -10 0 10 20 30 


—10|x| + 54> —21 


SOLUTION 
—10|x| + 54 > —21 
—10|x| > —75 Subtract 54 from each side. 
xl = 75 Divide each side by —10. 


—7.5<x<7.5 Write as a compound inequality. 


—10 -8 -6 -4 -2 0 2 4 6 8 10 


Algebraic expressions within the absolute-value symbols may have one or 
more operations on the variable. So, after the absolute-value expression is 
isolated, solving the resulting compound inequality requires additional steps. 


Example 2 | Solving Inequalities with One Operation Inside 
Absolute-Value Symbols 


Solve and graph the inequality. 
|Ix+5|-—1>7 
SOLUTION 


Isolate the absolute-value expression |x + 5|. Then write it as a compound 
inequality. 


|Ix+5|-—1>7 

|x+5|>8 Add 1 to each side. 
x+5<-8 OR x+5>8 Write as a compound inequality. 
Solve each part of the compound inequality for x. 


x<—-13 OR x>3 Subtract 5 from each side of the two 
inequalities. 


—20 -10 0 10 20 
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Math Reasoning 


Verify For Example 

3a, choose an x-value 
between —15 and 27. 
Show that it is a solution 
of the original inequality. 


Hint 


Look for a value that 
varies by some amount. 
The absolute-value 
expression will be 

=, >, or < the amount 
by which the value varies. 
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Solving Inequalities with Two Operations Inside 
Absolute-Value Symbols 


Solve and graph each inequality. 


SOLUTION 


ee ee 


k — 2| 12210 
iS — 2| <7 Subtract 12 from each side. 


3 —2>-7 AND a —2<7 Write as a compound inequality. 


<9 Add 2 to each side of the two inequalities. 


x> —15 AND x <27 Multiply each side by 3 in both inequalities. 


—20 -10 0 10 20 30 


|2x+1|+528 


SOLUTION 


|2x+1|+528 
|2x+1|>3 Subtract 5 from each side. 
2x+1<-—3 OR 2x+123 Write as a compound inequality. 
2x < —4 OR 2x > 2 Subtract 1 from each side of both inequalities. 
x <-—2 OR x> 1 Divide each side by 2 in both inequalities. 


= Example EJ Application: Basketball 


NCAA rules require that the circumference c of a basketball used in 

an NCAA men’s basketball game vary no more than 0.25 inch from 
29.75 inches. Write and solve an absolute-value inequality that models the 
acceptable circumferences. What is the least acceptable circumference? 


SOLUTION 


The expression |c — 29.75 | represents the difference between the actual 
circumference and 29.75 inches. The absolute-value bars ensure that the 
difference is a positive number. The difference can be no more than 0.25 
inches, so the acceptable circumference is modeled | c — 29.75| < 0.25. 
|e — 29.75| < 0.25 
—0.25 < c — 29.75 < 0.25 Write a compound inequality. 
29.5 < c 30 Add 29.75 to each side. 


The least acceptable circumference is 29.5 inches. 


Lesson Practice 


Solve and graph each inequality. 


a. 5|x|+6<31 ee | 
(Es) (Ex) 7 

c. —4[x|+9>—-1 d. |x —9|4+3<10 
(Ext) (Ex2) 
e. ž+s|-9<-2 t jasje 
(Ex 3) (Ex 3) 


AS (Basketball) NCAA rules require that the weight w of a basketball used 
’ in an NCAA men’s basketball game vary no more than | ounce from 
21 ounces. Write and solve an absolute-value inequality that models the 
acceptable weights. What is the largest acceptable weight? 


Practice Distributed and Integrated 


one Solve and graph the inequality 7|x| — 4 = 3. 


“2. Error Analysis Two students solve the inequality |x — 4| + 2 < 6. Which student is 
correct? Explain the error. 


Student A Student B 
|x -—4|+2<6 |x -—4|4+2<6 
|x -—4| <4 —6<x-44+2<6 
—4<x-4<4 —G=%7—2=6 
Oa x58 —4<x<8 


AN me Write Describe the three steps needed to solve the inequality = +11< 16. 
= 


t°|p°wt w 
4—1 
ie! + 6fw — wer 


*5. Analyze Suppose that a, b, and c are all positive integers. Will the solution of 
the inequality —a| x — b | > —c be a compound inequality that uses AND or a 
compound inequality that uses OR? 


76. (Oven Temperature ) Liam’s oven’s temperature ¢ varies by no more than 9°F from the 
set temperature. Liam sets his oven to 475°F. Write an absolute-value inequality 
that models the possible actual temperatures inside the oven. What is the highest 
possible temperature? 
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a 
pa *g 


(100) 


Error Analysis Students were asked if a quadratic equation could have more than 
one solution. Which student is correct? Explain the error. 


Student A Student B 
yes; A quadratic equation no; A quadratic equation 
can have two solutions. When cannot cross the x-axis more 
a parabola crosses the x-axis than once. So, there can only 
twice, there are two solutions. be one solution. 


. Multi-Step Shaw hits a tennis ball into the air. Its movement forms a parabola given 


by the quadratic equation h = —167? + 2t + 9, where h is the height in feet and t is 

the time in seconds. 

a. Find the maximum height of the arc the ball makes in its flight. Round to the 
nearest tenth. 


b. Find the time ¢ when the ball hits the ground. Round to the nearest hundredth. 


c. Find the time ¢ when the ball is at its maximum height. Round to the nearest 
hundredth. 


9. Find the LCM of (6w? — 48w°) and (9w — 72w’). 


(57) 


10. 


(100) 


11. 


(100) 


12. 


(94) 


13. 


(95) 


14. 


(95) 


15. 


(96) 


16. 


(96) 


0 


17. 
(97) 
o 


er 
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Geometry A boy spills a cup of juice on the sidewalk. As time increases, the 
area of the spill changes. The area of the spill is given by the function 

A = —2ť + 5t + 125, where A is the area in square feet and f is the time in 
seconds. Find the time when the area is 60 square feet. Round to the nearest 
hundredth. 


Solve x? + 9 = —6x by graphing. 
Solve the equation _ +4=28. 


com (Traveling ) Mia walked — miles to her neighbors’ house on Monday and walked 
= miles on Tiesdayto to : see her grandmother. How many miles total did she 
walk on Monday and Tuesday? 

5 o 2 
x-3 x-2 
(Soccer) (Soccer) A soccer ball on the ground is passed with an initial velocity of 62 feet per 
second. What is its height after 3 seconds? Use h = —16f° + vt + s. 


Subtract 


Measurement A girl is 24 years younger than her mother. The product of their 
ages is 81. Find the mother’s age by finding the positive zero of the function 
y=x— 24x — 81. 


Determine if the ordered pair (—7, 2) is a solution of the inequality y < 3. 
Verify Show that + is a solution to (4x — 3)(5x + 7) =0 


Multiple Choice What are the roots of the equation 0 = x? — 10x — 39? 
A 0, 39 B 10,0 C 3,-13 D 13,-3 
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*20. Solve and check: a = = 
(99) x—5 


21. Does the graph of —8x* — 12 = 3 — y open upward or downward? 


22. (Office Management ) Maria can complete all the copies in 1 hour. It takes Lachelle 
2 hours. How long will it take them if they use two identical copiers and work 


together? 
. x-8 _ x-6 - : : 
23. Error Analysis Two students solve oe ae Which student is correct? Explain 
the error. 
Student A Student B 
(x — 8)(3x + 6) = (x + 2)(x — 6) (x — 8)(3x + 6) = (x + 2)(x — 6) 
3x — 18x — 48 = x’ — 4x — 12 3x — 18x — 48 = x’ — 4x — 12 
2x — 14x — 36 = 0 2x — 14x — 36 = 0 
2(x — 9)(x + 2) =0 2(x — 9)(x + 2) = 
{9} {—2, 9} 


24. Do the side lengths 3, 3V3, and 6 forma Pythagorean triple? 


(85) 
25. Let P = (—2, 1), Q = (0, 2), R= (1, —2), and S = (—1, —3). Use the distance 
©? formula to determine whether PORS is a rhombus. 


: ; Sxy 9x Ixy 
26. Multi-Step Find the product of => - 
(88) uiti ep p u 3x33 25xy Aen 


a. Solve the expression by multiplying first and then simplifying. 


using two different methods. 


b. Solve the expression by simplifying each factor and then multiplying. 


c. Explain which method you prefer. 


27. (Road Trip )Carlos tracks the mileage for a road trip on his car’s odometer. The 
(91) Š è . é . 
total distance is 974.6 miles plus or minus 0.1 miles. Solve and graph the 
inequality |x — 974.6| < 0.1. 


28. Multi-Step Amy skipped for 2 n = £ hours to get to her grandmother’s house that 
O” was aii miles away. 


a. Find her rate in miles per hour. 


b. If the rate is divided by 4, what is the new rate? 


29. How do you write a remainder of 5 for a division problem that has a divisor of 
(3x2 + Tx + 8)? 


*30. What is the parent quadratic function defined to be? What is the shape of its 
a graph and where is it located on the coordinate system? 
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Using Square Roots 


| Warm Up d Vocabulary The——— —— of x is the number whose square is x. 


Simplify. 


2.V81 3. =9 23 


(13) (73) 


4.24 sy 


(46) (46) \ 49 


New Concepts Sometimes quadratic equations do not have linear terms. Quadratic equations 
in the form x° = a, can be solved by taking the square root of both sides. 


Solving x’ = a 


Mata Reasoning Solve each equation. 


Verify Show by factoring 
that the equation x? = 25 x? = 25 
has the solution +5. 

SOLUTION 


Find the square root of both terms. 


x =25 
V =+V25 Take the square root of both sides. 
x=5 or x=-—5 


You can combine the solutions using the + symbol. 


XSS 
2 2 
Math Reasoning Check x° = 25 x= 25 
2 2 
Analyze What is the 5 = 25 (—5) = 25 
relationship between 25=25 vo 25=25 Wo 
squaring a number and 
taking the square root 
of anumber? (b. x ==16 
SOLUTION 


Find the square root of both terms. 
x = —16 
Vx = +V-16 Take the square root of both sides. 
x+ +vV—16 No real number squared can be negative. 


There is no real-number solution. 


cS Online Connection When the quadratic equation is in the form ax’ + c = 0, the square root can 
www.SaxonMathResources.com) be taken after the variable is isolated. 
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Caution 


When x’ equals a 
number other than 0, 
the equation has two 
solutions. Use the + 
symbol after taking the 
square root. 


Math Reasoning 


Estimate How can y 10 
be estimated? 


ete 2 | Solving ax? +c =0 


Solve each equation. 


xX +3=52 


SOLUTION 


Isolate the variable and solve. 


xX +3 = 52 
—3 -3 Subtraction Property of Equality 
xX = 49 Simplify. 
Vx = +vV49 Take the square root of both sides. 
eS a7 Simplify. 

Check x° + 3 = 52 xX +3 = 52 
P+34=52 (-7)° +3452 
49+3=52 o 49+3=52 o 

4x? — 100 =0 

SOLUTION 


Isolate the variable and solve. 


4x? — 100 =0 
+100 = +100 Addition Property of Equality 
4x? = 100 Simplify. 
2 
= = in Division Property of Equality 
x = 25 Simplify. 
Væ = #V25 Take the square root of both sides. 
X= ES Simplify. 
Check 
4x? — 100 = 0 4x’ — 100 = 0 
4(5)? — 10040 4(—5} — 10040 
4(25)— 10040 4(25) — 100 + 0 
100 — 10020 100 — 100 40 
0=0 yY 0=0 Vv 


Numbers that are not perfect squares have irrational 

roots. Irrational solutions can be expressed in square le 3, 16227766 
root form: +Vx. An approximate answer can be 

found using a calculator. To approximate V10 ona 


graphing calculator, press BX) Es and then 


press BKH) CID a ES. 
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Caution 
Round after all 


computations have 
been made. 


Caution 


Remember to check both 
solutions. 
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If no rounding instructions are given, round the approximation to the 
thousandths place. 


= Example É Approximating Solutions 


Solve each equation. 


xX = 40 


SOLUTION 

xX = 40 
Væ = +V40 Take the square root of both sides. 
Simplify the square root. 
Væ =+vV4-10 Find a factor that is a perfect square. 
Vx? = +V4 ° V10 Product Property of Radicals 

x= +2V10 Simplify. 


Use a calculator to find the approximate value of V 10. 
x = 2+ (3.16227766) Write the approximate value. 


x = +6.32455532 Multiply. 
x = +6.325 Round to the nearest thousandth. 
Check x? = 40 xX = 40 
(6.325)? = 40 (—6.325)? = 40 
40.006 = 40 VY 40.006 = 40 <s 
8x? — 24 = 100 
SOLUTION 
Begin by isolating x’. 
8x? — 24 = 100 
+24 +24 Addition Property of Equality 
8x? = 124 Combine like terms. 
2, 
Se = 124 Division Property of Equality 
e155 Simplify. 
Ve =atv15.5 Take the square root of both sides. 
x = +3.937003937 Find the approximate square root. 
x = +3.937 Round to the nearest thousandth. 
Check 8x? — 24 = 100 8x? — 24 = 100 
8(3.937)? — 24 = 100 8(—3.937)? — 24 100 
8(15.499969) — 24 = 100 8(15.499969) — 24 = 100 
123.999752 — 24 = 100 123.999752 — 24 = 100 
99.999752 = 100 VY 99.999752 = 100 y 


ea 4 | Application: Crafts 


Malik covered a cube with exactly 864 square inches of self-stick vinyl. 
What is the side length of the cube? 


SOLUTION 
Math Reasoning Use the formula to find the surface area of a cube: S = 6s”. 
Analyze Why is —12 S= 69 


square inch not a possible 
answer? 


864 = 65° Substitute 864 for S. 


2 
a = 2 Division Property of Equality 
144 = 3 Simplify. 
+yVy144 = Vs Take the square root of both sides. 
+12 = s Simplify. 


The longest possible side length of the cube is 12 inches. 


Check S = 6s" 
864 = 6(12)? 
864 2 6(144) 
864 = 864 <J 


Lesson Practice 


Solve each equation. 


a. x = 81 

(Ex1) 
2 = 36 

(Ex 1) 
eS xX + 5= 54 
eo 3x —75=0 

ex =n 
(Ex 3) 

f. 5x? —60=0 
(Ex 3) 


g. A golf ball is dropped from a height of 1600 feet. Use the equation 
“4 162 — 1600 = 0 to find how many seconds f it takes for the ball to hit 
the ground. 


Practice Distributed and Integrated 


Simplify. 
A, 4p 74)°Bp'a)? 2. (718) 


(76) 
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“3. Error Analysis Two students want to find the length of the sides of a square with 
’ an area that is 720 square meters less than 1161 square meters. Which student is 
correct? Explain the error. 


Student A Student B 
x? + 720 = 1161 x? + 720 = 1161 
—720 —720 —720 —720 
x? = 441 x? = 441 
Vx = +V441 Ve =+V441 
T= a T= al 
The sides of the The sides of the 
square are +21 m. square are 21 m. 


*4, Multi-Step Dominic wants to fence the perimeter of his property. The property is in 
the shape of a square. The area of the yard is 12,600 ft’, and the area of the house 
is 1800 ft’. 

a. Write an equation to find the length of the sides of the property. 


b. Solve the equation. 


c. How many feet of fencing will Dominic need? 


*5, Serena places $1000 in an interest-earning account where the interest 
i compounds annually. After two years, there is $1123.60 in the account. Use the 


formula $1000(1 + r)? = $1123.60 to find the interest rate of the account. 


*6, Verify True or False: If 8x? — 72 = 0, then x = +3. If the answer is false, provide the 
correct answer. 


*7. Estimate Find the length of the side of a square with an area of 680 square 


kilometers. Round to the nearest thousandth. 
|x| 


Solve and graph the inequality = + 6 < 13. 


*9. Coordinate Geometry One side of a rectangle drawn in the coordinate plane has 
points whose y-coordinates are 7 and whose x-coordinates are the solutions of 
the inequality |x + 1| — 8 < —4. Another side has points whose x-coordinates 
are —5 and whose y-coordinates are solutions of the inequality |y — 4| +6 <9. 
a. Solve the inequality |x + 1| — 8 < —4. 

b. Solve the inequality |y — 4| + 6 < 9. 


c. What are the coordinates of the four vertices of the rectangle? 


10. Find the product of (x — 7)(—7x° — x + 7) using the vertical method. 


11. Graph the function y = 4x? + 6. 


12. A water balloon is dropped from a third-story window. Its height 
in feet is represented by h = —167 + 30. How high is the balloon after 1 second? 
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“13. 


14 


(Inv 9) 


15. 


(97) 


16. 


(97) 


17. 


(98) 


18. 


(99) 


19. 


(99) 


20. 


(95) 


*21. 


(100) 


Multi-Step When the temperature ¢ of the gas argon is within 1.65 degrees of 
—187.65°C, it will be in a liquid form. This can be modeled by the absolute-value 
inequality |t —(—187.65)| < 1.65. 

a. Solve and graph the inequality |t —(—187.65)| < 1.65. 


b. One endpoint of the graph represents the boiling point of argon—the 
temperature at which argon changes from liquid to gas. The other endpoint 
represents the melting point—the temperature at which argon turns from 
solid to liquid. The higher temperature is the boiling point, and the lower 
temperature is the melting point. What is the boiling point of argon? What is 
the melting point? 


. Factor. 


a. x? + 10x + 25 
b. x? — 25 


Measurement The sides of a triangle are labeled 5x inches, 4y inches, and 
20 inches. Jonas wrote an inequality that satisfies the Triangle Inequality 
Theorem: 5x + 4y > 20. Graph the inequality. 


(Art Supplies ) Tim plans to go shopping for new paper and paint for his students, 
and he does not want to spend more than $40. Each pack of paper costs $2, and 
each set of paints costs $10. Write an inequality that describes this situation, 
and graph it on a graphing calculator. 


Solve x(x + 12) = 


3 


Verify Show that x = 1 is an extraneous solution to 1 = 


1 2x —2° 
: ; 2... x 
Multiple Choice Solve er 
A {3, 6} B {-3, 6} 
C {3, —6} D {6} 


2 
m? a + 3m +6" 


Add 


Error Analysis Students were asked to write a quadratic equation that had no 
solution. Which student is correct? Explain the error. 


Student A Student B 
f(x) =x — 3x +12 f(x) =2x° + lx 4+ 11 


: Malachi shot a rocket for his science project. The path of the rocket’s 


movement formed a parabola given by the quadratic equation h = —167 + 4t + 10, 
where A is the height in feet and ¢ is the time in seconds. Find the maximum height 
of the path the rocket makes and the time ¢ when the rocket hits the ground. Round 
to the nearest hundredth. 
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*23. Solve x? + 12x + 40 = 0 by graphing. 
24. Find the midpoint of the line segment with the endpoints (13, —3) and (—7, —3). 
25. Factor —3y* — 9yz + 5y* + 15z. 


26. Multi-Step Mr. Tranh’s lawn has an area of 144 square feet. The length of his yard 
” is 7 feet more than the width. What are the dimensions of his yard? 
a. Write a formula to find the dimensions of the yard and describe how you will 
solve it. 


b. What are the dimensions of the yard? 
27. Do the side lengths 3, 7, and 8 form a Pythagorean triple? 


28. pao i (Running ) It tak Wayne ————— Ip yl ]s Minutes to run to the gym that was 


aio? sao = = z miles away. Find his rate in miles per minute. 


29. Multi-Step Raj is measuring the area of his rectangular living room. ie determined 


(93) 
that the area is —64x + x? — 2x* + 128 square feet. The width is ae feet. 
a. Simplify the expression for the width of the living room. 


(x + 8) 


b. Find the expression for the length. 


30. Generalize What is the difference between solving an absolute-value equation with 
operations on the outside and solving absolute-value equations with operations 
on the inside? 
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LESSON Dividing Radical Expressions 


Ay Vocabulary The number or expression under a radical symbol is called 


the 
Simplify. All variables represent non-negative numbers. 
2s V 150 3 3V 72 
4. V48x° 3 V12-V15 


| New Concepts 


Math Language 


In the expression 4/ A 


5 is the radicand and n 


is the index number. 


Math Reasoning 


Verify Multiply va 


by Z to show that 
the product equals the 


a v7 
original expression IL 
v3 


When dividing radical cca use the Quotient Property of Radicals. 


nja 


a where b Æ 0. 
A radical expression in simplest form cannot have a fraction for a radicand 
or a radical in the denominator. To rationalize a denominator means to use 
a method which removes radicals from the denominator of a fraction. Using 
this method, a fraction is multiplied by another fraction that is equivalent to 
1 in order to remove the radical from the denominator. 


, 


Rationalizing the Denominator 


Simplify. 


wir 


SOLUTION 


Use the quotient property. Then rationalize the denominator. 


Quotient Property of Radicals 


Multiply the expression by a factor of 1 that will make the 
v3 v3 radicand in the denominator a perfect square. 
7 


Multiplication Property of Radicals 


Multiply. 


Simplify the square root. 
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= Example py Rationalizing a Variable Denominator 


Simplify Vs. . All variables represent non-negative numbers. 


SOLUTION 


Use the quotient property. Then rationalize the denominator. 


\ 2 = v5 Quotient Property of Radicals 
Vx 
= V5 Vx Multiply the expression by a factor of 1 that will make 
Vx VX the radicand in the denominator a perfect square. 
SEX 
= Multiplication Property of Radicals 
Vx- x i ilies 
V5x 


= Multiply. 


= Simplify the square root. 


A radical expression is completely simplified when the radicand contains no 
perfect square factors other than 1, and there are no fractions in the radicand. 


= Example Ey Simplifying Before Rationalizing the Denominator 
V72x 


Simplify one: All variables represent non-negative numbers. 


SOLUTION 


Simplify the numerator and denominator. 


V 72x" V 3622+ x76 x 


32002 3/4. 5-20 x 


Factor out perfect squares, if possible. 


2: 
= 6x2 Simplify the radical expressions. 
2*3+xV5x 
= 6x°V2 Simplify the denominator. 
6xV 5x 
xV2 


= Divide out common factors in the numerator 
v Sx and denominator. 


Rationalize the denominator. 


= Simplify. 


5x 
v 10x ay , 
R Connection 5 = Divide out common factors in the numerator 
w m 


ww.SaxonMathResources.co and denominator. 
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The conjugate of an irrational number in the form a + Vb isa — Vb. The 
conjugate is used to rationalize the denominator of a fraction when the 
denominator is a binomial with at least one term containing a radical. 


ea 4 Using Conjugates to Rationalize the Denominator 
Simplify. 


: 3 
Math Reasoning —— 
4+ V5 


Analyze Why must 
conjugates be used SOLUTION 
when rationalizing 
denominators with Find the conjugate of the denominator. Use the conjugate to write a factor 
Tar e equivalent to 1. Multiply the fraction by the factor. 
= 
4+V5 
4-5 
eee er a The conjugate of 4+ V5 is 4 — V5. 
4+V5 (4-75) 
_ 12 = 3V5 Use the Distributive Property and the FOIL 
= 4V5 + 4/5 — 5 method to multiply numerators and 
denominators. 
= Bas Combine like terms and simplify. 
= a — a Write the solution as two fractions with the 
same denominator. 
Ba 
V3 +1 
SOLUTION 
2 


V3 +1 
2 (vV3-1) 
V3+1 (vV3-1) 
2V3 —2 Use the Distributive Property and the FOIL 


~ 3=43 V3 =1 method to multiply numerators and 
denominators. 


The conjugate of V3 + 1 is V3 — 1. 


= = Combine like terms and simplify. 


_ 23-1) 


Z Factor the numerator. Divide. 


=vV3-1 Simplify. 
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Lesson Practice Zoe 


Simplify. All variables represent non-negative numbers. 


3 J 

B 3 m x 

‘ \/ 6x" d 3 
(Ex3) \/07x (Ex) 5/6 


3 
eS 
(Ex4) 7 —1 


Practice Distributed and Integrated 


ee TT Oe 
*1. Simplify ==. 
(103) Mee V7 


8 x 
z Solve 5 =7 


*3. Error Analysis Two students simplified the following expression. Which student is 
correct? Explain the error. 


Student A Student B 

1 1 
EVA Jy 

1 3V 1 v2 
Iiv J-V JVI VA 
3- V2 V2 

1 Bn) da 


“4. A 150-pound skydiver reaches terminal velocity after free-falling for a 
“ umber of seconds. The formula for the terminal velocity V of a skydiver 


(in feet per second) can be estimated by the formula V = 4 a where W equals 
the weight of the skydiver in pounds. Write a rational expression for the terminal 
velocity of the skydiver. 

F What is 400% of 40? Use a proportion to solve. 


z : 2V3. 6 ; 
AN a Write Is ye simplest form? Explain. 
*7, Predict If 2 + V2 is V2, and 3 + V3 is V3, what is a good prediction of what the 


fas quotient of 239 + V239 might be? 


: 8. Multi-Step The area of a square is 9x*. The length of one of its sides plus 32 is 47. 
C% a. What is the length of one of its sides? 

b. What is the area of the square? 

c. What is x? 
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“9. Time and Distance ) A stone is dropped from a height of 450 feet. Use the equation 
(” 952 — 450 = 0 to find how many seconds it takes for the stone to hit the ground. 


4x + 2y = 22 


10. Solve =s by substitution. 


*11. Verify True or False: 5x? + 125 = 0; x = +5. If the answer is false, provide the 
correct answer. 


Solve and graph the inequality. 
12. —6|x| + 20> 2 


(101) 


13. 14x + 2y > 6 
(97) 


*14. Error Analysis Two students solve the inequality —12|x| — 15 > —39. Which student 
’ is correct? Explain the error. 


Student A Student B 
—12|x| — 15 > —39 —12|x| — 15 > —39 
—12|x| > —24 12|x| + 15 < 39 
hA >22 12| x| < 24 
x<-—20Rx>2 <2 
—2<x<2 


G15. Geometry Find the length of the line segment that is the graph of the 
inequality |- F + 6| —5<4. 


“16. (Tennis) | (Tennis) The diameter d of a tennis ball should vary no more than 77 Iç L inch 
CU fom 22. inches. Write and solve an absolute-value inequality that models the 
acceptable diameters. What is the greatest acceptable diameter? 


17. Graph the function y = 10x? — 20. 


18. (Soccer ) The height A in meters of a kicked soccer ball is represented by the 
function h = —52 + 20t, where ¢ stands for the number of seconds after the ball 
is kicked. When is the ball on the ground? 


j 19. Data Analysis A teacher graphed the test grades. He found that the distribution 
” formed a parabola. Solve the equation 0 = x? — 170x + 7000 to find its roots. 


AN 20. Write What are the other names for the x-intercepts of a function? 


21. Multiple Choice What is the equation of the parabola that passes through the points 
0, 2), (—2, 6), and (6, 14)? 


Ay=xX—-x42 B ya-pv— x42 
C yaartx-2 D y=ax—x42 
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22. 
(87) 


23. 
(88) 


24. 


25. 


Factor 2x°y + 4xy — 7xyz — 14yz. 


i 90 6b 
Multiply 344 ° 255" 


Do the side lengths 15, 36, and 39 form a Pythagorean triple? 


Multi-Step A plane left the airport and traveled west, with a tailwind, at a cruising 


a speed of 230 miles per hour for 300 miles. After dropping passengers off, the plane 


26. 


(93) 


27. 


(94) 


XQ 28. 


(95) 


29 


(Inv 9) 


traveled east at the same cruising speed, but into a headwind, for 220 miles before 

landing for fuel. 

a. Justify Write an expression for the time going west and another expression for 
the time going east. Explain how you came up with these expressions. 


b. Add the expressions and simplify. 


c. What does the simplified expression represent? 


(Gardening ) Jasmine has a rectangular garden with an area of (x? — 14x + 45) 
square feet and a length of (x — 5) feet. What is the width of her garden? 


Multi-Step A bike rental company charges $8 for each bike rental plus $10 for each 

hour it is rented. A couple has budgeted $66 for both of them to rent bikes. They 

hope that the total cost is within $10 of their budget. 

a. Write an absolute-value equation for the minimum and maximum number of 
hours the couple can ride bikes. 


b. What is the minimum and maximum number of hours the couple can ride 
bikes? 


Write How do you find ~ > as the difference of two rational expressions? 


. Can x° + x + 1 be factored? Explain. 


30. If a quadratic function has been vertically stretched, does that mean the parabola 


(Inv 10) 
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is wider or narrower than the parent quadratic function, f(x) = x°? 
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LESSON Solving Quadratic Equations by 
Completing the Square 


| Warm Up d; Vocabulary A — isa trinomial that is the square of a binomial. 


Simplify. 


8 2 
2 (3) 


Solve. 


4.x°+ 6x +9=0 5.x’ — 18x + 81=0 
(98) (98) 


New Concepts The product of a binomial square is a perfect-square trinomial. 


Binomial Square Perfect-Square Trinomial 
(x — 7)? xX — 14x + 49 
(x + 3)? + 6x+9 
Hint Completing the square is a process used to form a perfect-square trinomial. 
The last term of the Completing the Square 
binomial is doubled to »\2 
get the coefficient of 2 ; 2 : 
O AE ota Complete the square of x* + bx by adding (2) to the expression. 
trinomial and squared to 
get the last term of the x + bx + Example: x2 + 6x + |] 
trinomial. 
2 b\? 2 6)? 
x? + bx +((4) x + 6x +£) 
b? 2 
xX + bx + (5) x? + 6x + (3Y 
py? xX +6x+9 
(x + 2) : 
(x + 3) 
Example 1 | Completing the Square 
Complete the square. 
xX + 8x 
SOLUTION 
x? + 8x + 
2 
x? + 8x + ($) Add the square of 8 divided by 2. 
p] 2 i 5 y 
cy Gaunwenaneclon x + 8x + (4) Simplify the fraction. 
www.SaxonMathResources.com ) | x? + 8x + 16 Simplify. 
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SeAreEOM Y Modeling Completing the Square 


Algebra tiles are used to visualize the process of completing the square. Use 
algebra tiles to model x° + 4x. 


Can these tiles be used to form a square? Explain. 


What type of tile could be added to form a square? How many are 
needed? Make a drawing. 


What is the value of the tiles in this square? 


What is the factored form of the trinomial? What is the length of a 


Math Reasoning ; 
| side of the square? 


Analyze How would the 


drawing be different for (e.) : . . 7 R : 
oaeaeei AN (e-) Write Does the sign of the coefficient of the x-term determine the sign 


x? — 4x l of the constant? Explain. 


Completing the square is used to solve quadratic equations. Once the square 
is completed, the equation is solved by finding the square root of both sides. 


= Example H Solving x? + bx = c by Completing the Square 


Solve by completing the square. 


@) 2+ 10x=11 


SOLUTION 


Complete the square. 


xX + 10x= 11 
Math Reasoning x +10x4+_ =11 
a Niy is 2a dadeg xX + 10x + (2) =11+ (2) Complete th re. Add the missi 
to both sides of the 2 ~ 2 apie squa = 3 iid, 
equation? value to both sides of the equation. 
x? + 10x + (5)? = 11 + (57 Simplify the fraction. 
x? + 10x + 25 = 11+ 25 Simplify. 
(x + 5)? = 36 Factor the left side. Simplify the right side. 


Solve using square roots. 


Hint y(x + 5)? = +V 36 Take the square root of both sides of 


The square root of a the equation. 


number squared is that _ ; ; 
niran aT x+5=+6 Simplify. 
= V(x +5)(x +5) x+5=-6 or x+5=6 Write as two equations. 
=(x+5). 
nF?) -5=-5 —-5=—-5 Subtraction Property of Equality 
x=-ll or x=1 Simplify. 
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Math Language 


The quadratic term is 
the x term. 


Check x+10x=11 
(—11)? + 10(-11) 211 


Substitute —11 for x. 


121 — 110 4 11 Simplify using the order of operations. 
ll=11 V Subtract. 
xX + 10x= 11 
(1) + 10(1) = 11 Substitute 1 for x. 
1+10=11 Simplify using the order of operations. 
ll=11 ¥ Add. 
x — 8x =9 
SOLUTION 
8x =9 
3 8\? 8y ai 
x — 8x + ($) =9+ ($) Complete the square. Add the missing 


x? — 8x + (4) =9 + (4)? 
x? —8x+16=9+4 16 


value to both sides of the equation. 
Simplify the fraction. 
Simplify. 


(x — 4)? = 25 Factor the left side. Simplify the right side. 
y(x — 4)? = +V25 Take the square root of both sides of 
the equation. 
x—4=+5 Simplify. 


x—4=-5 or x—4=5 


Write as two equations. 


+4 = +4 +4= +4 Addition Property of Equality 
x=-l or x=9 Simplify. 
Check x —8x=9 
(—1)? — 8(-1) 49 Substitute —1 for x. 
1+849 Simplify using the order of operations. 
9=9 J Add. 
xX —8x=9 
(9)? — 8(9) 49 Substitute 9 for x. 
81-7249 Simplify using the order of operations. 
9=9 J Add. 


In Example 2 the coefficient of each quadratic term is 1. The coefficient 
of the quadratic term must be 1 in order to use the completing-the-square 
method for solving quadratic equations. However, the coefficient of the 
quadratic term is often not 1. In which case, each term must be divided by 
the coefficient a. 
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= Example ÉJ Solving ax’ + bx = c by Completing the Square 


Solve by completing the square. 


4x? + 16x =8 


Write the equation so that the coefficient of x’ is 1. Then complete 


SOLUTION 
the square. 
4x? + 16x = 8 
4x°+ 16x _ 8 
4 4 
xX +4x=2 
mali- 
x + 4x + $ =2 + 5) 


xX + 4x + (2)? =24 (2) 
’+4x4+4=244 


(x + 2)? = 6 
V(x +2} =+V6 
x+2=4V6 
x+2=-V6 or x+2=V6 
—2 = — ale 2 


x=—2-V6 or x=-24+V6 


x = —4.450 or x = 0.450 


Check 
4x? + 16x = 8 
4(—4.450)? + 16(—4.450) = 8 
4(19.8025) + 16(—4.450) = 8 
79.21 —71.2=8 


8.0128 VY 


4x” + 16x = 8 
4(0.450)? + 16(0.450) = 8 
4(0.2025) + 16(0.450) = 8 
0.814+7.2=8 


8.0128 Vo 


Divide both sides by the coefficient of x’. 
Simplify. 

Complete the square. Add the missing 
value to both sides of the equation. 
Simplify the fraction. 

Simplify. 


Factor the left side. Simplify the 
right side. 


Take the square root of both sides. 
Simplify. 

Write as two equations. 
Subtraction Property of Equality 
Simplify. 


Use a calculator to find 
approximate values. 


Substitute —4.450 for x. 
Square (—4.450). 
Multiply. 

Subtract. 


Substitute 0.450 for x. 
Square (0.450). 
Multiply. 

Subtract. 


Reading Math 


A symbol for no solution 
is Ø. 


Math Reasoning 


Verify Show that w = 
4 feet and I = 16 feet are 
the correct dimensions. 


3x2 — 12x = —54 


SOLUTION 
3x — 12x = —54 
3x — 12x _ —54 


3 3 
x? — 4x = —18 
2 =) =- (=4) 
X sls = —18 + 5 


xX —4x+4= -18 +4 
(x= 2} = —14 


V(x — 2) =+V-14 


x-2=+4+vV-14 


x=24+vV-14 


SOLUTION 


x = width; x + 12 = length 


wel=A 
x(x + 12) = 64 
x? + 12x = 64 
+ 1a +(F) = 64+ (3) 
e+ xE = 64+ 7 
x? + 12x + 36 = 64 + 36 
(x + 6)? = 100 
V(x + 6)? = +v 100 
x+6= +10 


x+6=-10 or x+6=10 


x=-16 or x=4 


Divide both sides by the coefficient 
of x’. 


Simplify. 


Complete the square. Add the missing 
value to both sides of the equation. 
Simplify. 

Factor the left side. Simplify the 

right side. 

Take the square root of both sides of 
the equation. 

Simplify. 

Ø; No real number is the square root 
of a negative value. 


= Example EJ Finding Dimensions of a Rectangle 


The length of a rectangle is 12 feet more than its width. The total area of 
the rectangle is 64 square feet. What are the dimensions of the rectangle? 


Write and solve an equation to find the dimensions. 


Assign values for the length and width. 
Use the area formula. 

Substitute the width, length, and area. 
Distribute. 

Complete the square. Add the missing 
value to both sides. 

Simplify. 

Factor and simplify. 

Take the square root of both sides. 
Simplify. 

Write as two equations. 

Subtract 6 from both sides. 


A negative length is not possible, so 4 feet is the solution. This means that 
the width of the rectangle is 4 feet and the length is 4 + 12, or 16 feet. 
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Lesson Practice 


a. Complete the square: x? + 24x. 
(Ex 1) 


Solve by completing the square. 


d. 3x? + 24x = —27 
(Ex 3) 


e. 2x? + 6x = —6 
(Ex 3) 


n f. The base of a parallelogram is 8 centimeters more than its height. If the 
*” total area of the parallelogram is 20 square centimeters, what are the 
dimensions of the parallelogram? 


Practice Distributed and Integrated 


*] 
( 

*2 
( 

*3. 
(104) 
“4. 


"3. 


(104) 


6. 

(103) 
7. 
3 


*8. 
(103) 


@ +9. 
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3 Find the missing term of the perfect-square trinomial: c? + 100c +——. 


e Find the missing term of the perfect-square trinomial: y? — 26y +——. 


Multiple Choice What is the missing value for the perfect-square trinomial? 
x? — 30x + ___ 
A —225 B -15 C 15 D 225 


Justify Solve 6x? — 12x — 18 = 0 by completing the square. Justify each step in 
your solution. Then check the answer(s). 


(Design) (Design ) The diagram shows the cutout for an open box. The height of 
the box is 3 inches. The length is 5 inches greater than the width. The 
area of the base of the box is 24 square inches. What are the dimensions 
of the box? 


Simplify a 


A deck has 6 green cards and 2 yellow cards in it. What is the probability of 
drawing a green card, keeping it, and then drawing a yellow card? 


Multi-Step A circle has an area of 6 square meters. Find the radius of the circle. 
Use = for 7. (Hint: Area of a circle = 77’) 
a. Write the formula for finding the radius of the circle. 


b. Write the equation for finding the radius after substituting in 2 for T. 


c. What is the radius of the circle? 


Coordinate Geometry A right triangle is plotted at points Ae él ea ag, 2), 
and ae ve, a , and line segment AC forms the hypotenuse of the triangle. What 


is the fect of the hypotenuse of triangle ABC? 
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7 


epN 


’ formula representing the volume of the container is (187)7? = 339.12. Find r, the 


12. 


0. (Printing ) (Printing ) A photographer has printing paper that is 8 inches by 10 inches with a 
half-inch margin on the left and right side and a one-inch margin on the top and 
bottom. He can print out six square images. What are the dimensions of the image? 


Geometry The volume of a cylindrical container is 339.12 cubic meters. The 


radius of the container. Use 3.14 for 7. 


Error Analysis Two students were asked to find the LCD of 


4x” Ix+1_ Which student is correct? Explain the error. 
x? + 15x + 56 —3x + 21° 
Student A Student B 
4x? = Ix+1 4x? F 7x+1 
xXx +15x+56 —3x+21 x +15x+56 —3x+21 
4x? e il Ane (oer Jl 
Co CS) oy 7) (x+7)(x+8) —3(x +7) 
LCD = —3(x — 7)(x + 7)(x + 8) LCD = —3(x + 7)(x + 8) 


14. 
(98) 
15, 


S 


17. 


(99) 


18. 


Gi) 
D 19. 


*20. 
(101) 


*21. 
(101) 


os the roots of 32x — 3x = 24 — 4x. 
Solve x? = 100. 


(Football) The height of a punted ball at time ¢ is represented by the function 
—32ť + 12t + 2 = h, where t stands for the number of seconds after the ball is 
kicked. When does the ball land on the ground? 


(Masonry ) (Masonry ) Pedro can build a brick fence in 10 hours. His partner can build the 
same brick fence in 12 hours. How long would it take them to do the masonry 
work together? 


Solve x? + 81 = 18x by graphing. 


Measurement A student uses indirect measurement to find the height of a flagpole. 


” She writes a proportion neue the heights and lengths of the shadows. The 


equation she must solve is =~ = = ae ; where x is the height of the flagpole in feet. 
Find the height of the flagpole. 

a. Solve the inequality —8| x + 7| > —24. 

b. Verify Choose two x-values in the solution set you found in part a. Verify that 


each x-value satisfies the original inequality. 


Multiple Choice Suppose a number n is a solution of the inequality |5x — 2| < 9. 
Which of the following inequalities does not have n as a solution? 
A 5x-2>-9 B 5x-2>9 C -9<5x-2 D 5x-2<9 
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22. Find the zeros of the function shown. 


23. Find the quotient of 


49x? Ea a _l4x 
25xy" 


24. Find the product (6y — je +3). 


25. Factor 4x* — 64 completely. 


(Inv 9) 


26. Multi-Step When budgeting to purchase a new car, a student is willing to spend 


’ $3000 plus or minus $200. 
a. Write an absolute-value inequality to show the range of prices the student is 
willing to consider. 


b. Solve and find the range of the actual price the student might pay. 


27, Find the midpoint of the line segment with the endpoints (—4, 3) and (2, 4). 


28. (Cell Phone) A student budgets $25 for his cell phone each month. He pays $10 for 


a 
29. Justify — + — 
(95) y x # 


the service and $0.05 per minute. He knows that his budget can be off by $5 in 
either direction. What is the maximum and minimum number of minutes he can 
talk each month? 


a 


b` x+b 


30. Generalize When does a quadratic function only have one zero? 
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~ LESSON Recognizing and Extending Geometric 
Sequences 


| Warm Up 1. Vocabulary A(n) is a list of numbers that often follows 
C” a rule. 
Simplify 
a o 
4. 15(—0.4)? 5,3 
(4) (32) 


New Conce pts A geometric sequence is a sequence with a constant ratio between consecutive 
terms. The ratio between consecutive terms is known as the common ratio. In 
Math Language a geometric sequence, the ratio of any term divided by the previous term is 


fas the same for any two consecutive terms. 
A sequence is a list of 


numbers that often geometric sequence: 3, 6, 12, 24, ... 
follows a rule. 
O 1 OA 
ratios: . eo 


Finding Common Ratios 


Find the common ratio for each geometric sequence. 


4, 12, 36, 108, ... 
SOLUTION 


4- eG 108 


I 36 108 
4 7>? 1 =3 3 =3 


The common ratio is 3. 


320, —80, 20, —5, ... 
SOLUTION 
320 ~ -80 m20 amama 


The common ratio is -4 


0.4, 1, 2.5, 6.25, ... 


SOLUTION 
04 Se ee 625 


cS Online Connection D 0.4 1 
m 


SS 25 6.25 
5 


www.SaxonMathResources.co The common ratio is 2.5. 
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Math Reasoning 


Generalize When will 
the common ratio be 
negative? 


Math Reasoning 


Analyze Which 
operation is equivalent 
to multiplying by —+? 


Reading Math 
In the expression 4°7', n 


represents the integers 1, 
2, 3,4, and so on. 
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= Example H Extending Geometric Sequences 


Find the next four terms in the geometric sequence. 


2, 8, 32, 128, ... 


SOLUTION 


The common ratio is 4. Each term of the sequence is 4 times the previous 
term. Use the common ratio to find the next 4 terms. 


x4 x4 x4 x4 
128 a512 < a 2048 < 8192 < M 32,768 


The next 4 terms of the sequence are 512, 2048, 8192, and 32,768. 


230, =50,; 10, =2, s 


SOLUTION 


The common ratio is —i. Use the common ratio to find the next 4 terms. 


A 4) E 


5 25 125 625 
| The next 4 terms of the sequence are 2, -5, oe and es. 


Examine the terms of the sequence in Example 2a. 
Term 1:2 =2-1=2-4° Term 2:8 =2-4=2-4! 
Term 3:32 =2-4-4=2-4 Term 4: 128=2-4-4-4=2.43 


The exponent on the common ratio 4 is | less than the number of the term. 
In general, the nth term of the sequence is 2-4”. 


Finding the n Term of a Geometric Sequence 


Let A(n) equal the nth term of a geometric sequence, then 
A(n) = ar"! 


where a is the first term of the sequence and r is the common ratio. 


= Example fy Finding the nth Term of a Geometric Sequence 


The first term of a geometric sequence is 7 and the common ratio 
is —3. Find the 6th term in the sequence. 


SOLUTION 

A(n) = ar"! Use the formula. 

A(6) = 7(—3)°"' Substitute 6 for n, 7 for a, and —3 for r. 
= 7(—3)° Simplify the exponent. 
= 7(—243) Raise —3 to the 5th power. 
= —1701 Multiply. 


The 6th term in the sequence is —1701. 


Hint 


Choose the two terms 
that are the easiest for 
finding the common 
ratio. Then use that 
ratio to check. 


Find the 7th term of geometric sequence. 


LoL 
3 g m 
SOLUTION 
s ee Te se ht Se | 
Find the common ratio: =o ra de ak a 
A(n) = ar" Use the formula. 
71 
A(7) = +{-4] Substitute 7 for n, 1 for a, and -1 forr. 
1/_1)° 
= +(-4) Simplify the exponent. 


= (+) (2) Raise -1 to the 6th power. 
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=s l Multiply. 
2187 
The 7th term in the sequence is z5 
Find the 9th term in the geometric sequence. 
Lotad 
17, 85, 47 23 sit 
SOLUTION 
Find the common ratio: 85 +17= 4 +17= L e + = L, 
A(n) = ar"! Use the formula. 
9-1 
A(9) = 17(5) Substitute 9 for n, 17 for a, and 1 forr. 
1 8 
= 17(5) Simplify the exponent. 
[L ice 1 
= 17 | Raise > to the 8th power. 
17 ; 
= =— Multiply. 
256 APR 


The 9th term of the sequence is £. 


Find the 5th term of the geometric sequence. 
1.2, 7.2, 43.2, ... 
SOLUTION 


Find the common ratio: 7.2 + 1.2 = 6. 


A(n) = ar"! Use the formula. 
A(5) = 1.2(6)5! Substitute 5 for n, 1.2 for a, and 6 for r. 
= 1555.2 Simplify. 


The Sth term of the sequence is 1555.2. 
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Example Application: Bounce Height 


A ball is dropped from a height of 2 yards. The height of each bounce is 
85% of the previous height. What is the height of the ball after 10 bounces? 


SOLUTION 


Understand A ball is dropped from a height of 2 yards. The height of each 
bounce is 85% of the height of the previous bounce. The common ratio is 
85%, or 0.85. 


Caution 


The height of the first 
bounce is 1.7 yards. The 2 yds. 
first term of the sequence 
is 1.7, not 2. The height of T 
the drop is 2 yards. 4 yds. 


1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 
bounce 


The heights of the bounces form a geometric sequence. 


Plan Multiply the drop height of 2 yards by the common ratio 0.85 to find 
the height of the first bounce. This product is the 1st term of the sequence. 
Then use the formula A(n) = ar™" to find the height of the 10th bounce. 
This is the 10th term in the sequence. 

Solve Find the height of the Ist bounce: 2 - 0.85 = 1.7 yards. 


So, the first term of the sequence is 1.7. 


Use the formula A(n) = ar" to find the height of the 10th bounce. 


Math Reasoning A(n) = ar"! 

Analyze Why is 1.7 A(10) = 1.7(0.85)-! Substitute 1.7 for a, 10 for n, and 0.85 for r. 
multiplied by 0.85 nine _ 9 , ; 

times instead of ten = 1.7(0.85) Simplify the exponent. 

ere = 0.39 yards Simplify and round to the nearest hundredth. 


The height of the 10th bounce is about 0.39 yards. 


Check Multiply the height of the first bounce by 0.85 nine times. 
1.7 x 0.85 x 0.85 x 0.85 x 0.85 x 0.85 x 0.85 x 0.85 x 0.85 x 0.85 = 0.39 y 


Lesson Practice 


Find the common ratio for each geometric sequence. 
a. 2, 16, 128, 1024, ... 
b. —162, 54, —18, 6, ... 
c. 0.7, 4.9, 34.3, 240.1, ... 


Find the next four terms of each sequence. 
d. 5, —15, 45, —135, ... 
e. 336, 168, 84, 42, ... 
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en The first term of a geometric sequence is —3 and the common ratio is 4. 
’ Find the 6th term in the sequence. 
g. Find the 7th term in the geometric sequence. 
(Ex 3) 
Al Ll l 
2? 8? 32°128" 512” 
m h. Find the 8th term in the geometric sequence. 
1 1 
re -85 17, —34, ... 
E i. Find the 6th term of the geometric oval 40, 32, 25.6, . 
A fish tank is = full. Every minute, „t of the water leaks out of the tank. 
(a 5 After 5 minutes, how full is the tank? 


Practice Distributed and Integrated 


1 
pS 


*2. Multiple Choice Which rule can you use to find the nth term of the sequence 
5) 
4, 6, 9, 13.5, ...? 
A A(n) = 4(1.5)" B A(n) = 4(1.5)""' 


C A(n) = 4(2)" D A(n) = 3(1.5)" 


ad Find the common ratio of the geometric sequence —80, 20, —5, 1 


“3. (Depreciation ) Harper buys a car in 2007 for $20,000. Each year, the car decreases 
C9 in value by 18%. How much will the car be worth in 2012? Round to the 
nearest cent. 


AN "4. Write The third term of a sequence is 0. The first two terms are not 0. Can this 
OY bea geometric sequence? Explain. 


>. Write a ne formula for the arithmetic sequence with a, = = + and common 
C9 difference d = + +. Then find the first four terms of the seenis 


6 Analyze Write two possible rules for the nth term of the geometric sequence with a 
first term of 5 and a third term of 605. 


no Find the missing term of the perfect-square trinomial: x? + 18x + 


8. Error Analysis Dominic stated that the missing value for completing the square of 
4 28g + is 14. Is this correct? Explain. 


79, Multi-Step A design for a rectangular flower bed is shown. 
“” The total area of the flower bed is 880 square feet. 
a. Write an equation to represent the problem. 

b. Write the quadratic equation in the form x? + bx = c. a 
c. What is the width of the interior of the flower bed? 
d. What is the area of the border? 
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Simplify. 


llx + 22 Vv 63 
._ ii, 
(43) 22x? + 44x (103) 4/18 


G12. Geometry The base of a right triangle is 14 units longer than its height. The 
oe hypotenuse is 26 units. What are the base and height measurements of the triangle? 


*13. Error Analysis Two students simplified the given expression. Which student is 
correct? Explain the error. 


Student A Student B 


*14, In the city of Rotterdam, Netherlands, architect Piet Blom designed 
(103) > . 
a group of cube-shaped houses that each sit upon its vertex. If the surface area of 
each cube measures 3375 square meters, write a rational expression representing 
the edge length of the cube. | Hint: edge length = y4 
15. Find the roots: 14x? — 2x = 3 — 21x. 
16. (Construction )It takes a woman 3 hours to build a doghouse. Her husband can 
build it in 4 hours. How long will it take them if they build the doghouse 
together? 


17; Use mental math to find the product of 29°. 


| 18. Shannon plays a game of horseshoes. The horseshoe’s movement 

C% formsa parabola given by the quadratic equation h = —167 + 6t + 6 where h is 
the height in feet and ¢ is the time in seconds. Find the maximum height of the 
path the horseshoe makes and the time ¢ when the horseshoe hits the ground. 
Round to the nearest hundredth. 


. Measurement A puddle of water creates a shape on the ground. As time increases, 
the area of the puddle changes. The area of the puddle is given by the function 
A = 3f + 8t — 70, where A is the area in square feet and f is the time in seconds. 
Find the time when the area is 55 square feet. Round to the nearest hundredth. 


20. Solve and graph the inequality 2|x| — 12 > —5. 


(101) 


21. Verify True or False: 4x” — 64 = 0; x = 4. Verify that the answer is true. If the 
(02) answer is false, provide the correct answer. 
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*22. Error Analysis Student A and Student B want to find the length of the sides of a 
” square with an area 460 square meters less than 685 square meters. Which student 
is correct? Explain the error. 


Student A Student B 
x? + 460 = 685 x? + 460 = 685 
—460 —460 +460 +460 
HPS w= S 
Væ = V25 Væ = V1145 
Xe etal bs) XO 38 
The sides of the square are 15 m. The sides of the square are 


about 3.838 m. 


23. Give the coordinates of the parabola’s vertex. Then give the minimum or 
maximum value. 


d 10 
re ees d—10 i 10 — d` 
25. Solve and check: Jo -yd 
2x 3x 
26. Multi-Step Louis walked for nc minutes to get to a grocery store that was 


(92) ax — 
Ax = 16. = 16 miles away. 


a. Find his rate in miles per minute. 
b. If the rate is divided by L what is the new rate? 


27. (Football) The school ro team is going to a camp that is SEET miles 
pa away. The team traveled =F miles on the first day. How many miles are left to 


travel? 
28. Find the midpoint of the line segment with the endpoints (—5, 0) and (1, 14). 


29. Multi-Step A ball is thrown into the air from the top of a cliff at an initial velocity 
of 32 feet per second. (Use h = —16¢ + vt + 0.) 
a. How high is the ball after 2 seconds? 


b. What does this height represent? 
c. After 3 seconds, the ball is —48 feet. What does this height represent? 


30. Justify List the inequality symbols that result in graphs with dashed boundary lines 
97) ; ; . . f ; 
and list the inequality symbols that result in graphs with solid boundary lines. 
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| Warm Up 


A; Vocabulary Which of the following expressions is a radical expression? 


A 2x+4 B V¥xt+14+2 C x74+5 D 2x7+3x+6 
Simplify. 
2 2 
A (V5) 3 (Vx +2) 
Solve. 
4.x +5x+6=0 5, xX — 5x = 14 
(98) (98) 


New Concepts An equation containing a variable in a radicand is called a radical equation. 


Math Language 


Inverse operations are 
operations that undo 
each other. 


Math Reasoning 


Verify Show that 
simplifying V4x before 
squaring will result in the 
same solution. 
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Inverse operations are used to solve radical equations. The inverse of finding 
the square root of a term is squaring the term. 

Example 1) Solving Simple Radical Equations 

Solve each equation. 

Vx =7 

SOLUTION 


Use inverse operations. 


yui 

(VxyY =P Square both sides. 

x = 49 Simplify. 
Check Vx =7 

V49 27 

7=7 ov 

Vax = 12 
SOLUTION 


Use inverse operations. 
Vax = 12 
(Vax) = 12 Square both sides. 
4x = 144 Simplify. 


4x _ 144 
4 4 


x = 36 Simplify. 


Division Property of Equality 


Check V4x = 12 
\/4(36) = 12 


V144 2 12 
beam 7 
Vx+2=12 
SOLUTION 


Use inverse operations. 


Vx+2=12 
(Vx+2) = 12> Square both sides. 
x+2= 144 Simplify. 
—2=-2 Subtraction Property of Equality 
x= 142 Simplify. 
Check Vx +2 = 12 
V142 +24 12 
V14 = 12 
12=12 v7 
5 6=8 
SOLUTION 


Use inverse operations. 


X — 
2 = 
| = = 6) =8 Square both sides. 
7 —6= 64 Simplify. 
+6 +6 Addition Property of Equality 
> =70 Simplify. 
2° > =70+2 Multiplication Property of Equality 
x= 140 Simplify. 
Check ,/~ —6 =8 
ec 5 
140 
7 7 6=8 
70—648 
Online Connection /64 = 8 
www.SaxonMathResources.com l 8=8 "4 
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Math Reasoning 
Analyze Is squaring first 


helpful in solving the 
equation Vx —5=8? 
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Sometimes the radical is not isolated in a radical equation. In those cases, 
inverse operations for addition, subtraction, multiplication, and division can 
be used to isolate the radical. Once the radical has been isolated, both sides 
of the equation can be squared. 


fm Example HJ Solving by Isolating the Square Root 


Solve each equation. 
Vx —5=8 V¥+5=8 
SOLUTION SOLUTION 
Use inverse operations. Use inverse operations. 
Vx —5=8 Vx+5=8 
+5 = +5 Addition Property —-5=—-5 Subtraction 
of Equality Property of Equality 
Vx = 13 Simplify. Vx =3 Simplify. 
(Vx)°= 13? Square both sides. (./x)? = 3? Square both sides. 
x = 169 Simplify. x=9 Simplify. 
Chek Vx —5=8 Vx+5=8 
V169 —528 V9+528 
13-548 345 
8=8 VJ 8 = s 
3Vx =21 (d.) w =18 
SOLUTION SOLUTION 
Use inverse operations. vx -18 
3V¥ = 21 i 
3Vx 21 Division Property vx 28 18. 2 “Mulup lication 
3 = 3 of Equality 2 1 1 Property of Equality 
Se=F simplify. Vx = 36 Simplify. 
(Vx)? =P Séiiare boithsides. (Va) = 36° Square both sides. 
x=49 Simplify. x= 1296 — Simplify. 
Check 9 3\/x = 21 we = 18 
3V49 221 ie 2 18 
3722 2 z ig 
21 =21 <V 18=18 7 


Hint 


When a single radical 
is on each side, begin 
by writing the equation 


without radical symbols. 


= Example Ey Solving With Square Roots on Both Sides 


Solve each equation. 


Viti=Vint4d 
SOLUTION 


Use inverse operations. 


e 
(Vx4+2)° = (Vx +4) 


Square both sides. 


x+2=2x+4+4 Simplify. 
—2= -2 Subtraction Property of Equality 
x =2x+2 Simplify. 
—2x = —2x Subtraction Property of Equality 
—x =2 Simplify. 
x=-—2 Multiply by —1. 


Vx$2 =V x =0 
SOLUTION 
Use inverse operations. 
Vx +2 —V2x =0 
+V2x = +V2x 
Vx+2=Vix 
(Vx +2) = (v2x)’ 


x+2=2x 
=x Fax 
2x 
Check Vit? = 2x =0 
V2 +2 -— /2(2) £0 
V4—V440 
0=0 


Addition Property of Equality 
Simplify. 

Square both sides. 

Simplify. 

Subtraction Property of Equality 
Simplify. 
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Some equations contain more than one radical expression. If possible, it is 
helpful to put the radical expressions on opposite sides of the equal sign. 
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Math Language 


The derived equation 

is anew equation that 
results from squaring the 
original equation. 


Hint 


Remember that positive 
numbers have two 
square roots. By 
convention, V returns 
the positive square root. 
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When both sides of an equation are squared to solve an equation, the 
resulting equation may have solutions that do not satisfy the original 
equation. Recall that an extraneous solution is a solution of a derived 
equation that does not satisfy the original equation. 


= Example EY Determining Extraneous Solutions 


Solve each equation. 


Vx-l=x-3 
SOLUTION The radical expression is isolated. Use inverse operations. 


Vx-l=x-3 


(Vx —1) = (x — 3) Square both sides. 
x-1l=x-—6x4+9 Simplify. 
+1l= +1 Addition Property of Equality 
x=x-—6x+ 10 
== =x Subtraction Property of Equality 
0=x —7x+10 Simplify. 
0 = (x — 2)(x — 5) Factor. 
x-2=0 x-—5=0 Write two equations. 
x=2 x=5 Use inverse operations to simplify. 


Check Vx—l=x—3:x=2 Vx—l=x—3:x=5 
V2=1 42-3 V5=125—3 
VI =-1 V4 22 
14-1 X 2=2 <s 


The solution x = 2 is extraneous, so x = 5 is the only solution. 


b.) vz +5=-2 


SOLUTION Use inverse operations to isolate the radical. 


Vx + 5 = -2 
—5= -5 Subtraction Property of Equality 
Vx = -7 Simplify. 
(/x)* =(—7)? Square both sides. 
x = 49 Simplify. 


Check VWx+5=-2 

V49+52-2 

7+54-2 
124-2 X 


The solution x = 49 is extraneous. There is no solution. 


= Example H Application: Architecture 


An architect is designing a performance center. 
If the area of the center is 30 square decameters, 
what is the area of the gallery? 


vx | Auditorium | Gallery 


SOLUTION Vx 6 —- Vx 
total area = area of auditorium + area of gallery 


30 = (Vx)? + Vx(6— Vx) 


30=x+6Vx -x Simplify. 
Math Reasoning 30 = 6Vx Combine like terms. 
Analyze Is the answer SSV Divide both sides by 6. 
ee 5? = (vx)? Square both sides. 

25 =x Simplify. 


The area of the auditorium is 25 square decameters. 


To find the area of the gallery, subtract the area of the auditorium from 
the total area. 


30 = 25=5 


The area of the gallery is 5 square decameters. 


Lesson Practice 


Solve each equation. 


aay Ve = 6 oes V5x=15 
an Vx+3=12 ols V4Ax—1 =7 
ê Vx —8 =5 f/x +8=15 
(Ex 2) (Ex 2) 
g. 6V7 = 24 ooe 
(Ex 2) (Ex 2) 3 
ee, NEF EAHVIEW l j} Vx+5-—V6x =0 
x (Ex 3) 
k. Vx -2=x-4 L Vx +8= -3 
(Ex4) (Ex4) 
m. A breakfast nook has a planter along Planter 


: one side. The entire area of the nook 


is 42 square yards. What is the area of 
the planter? vx | Breakfast Nook 


Practice Distributed and Integrated 


1. Solve x? = 64. 
(102) 


2. Factor x? — 9x + 20. 
(Inv 9) 
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3 Translate the inequality 3z + 4 < 10 into a sentence. 


“4. Multiple Choice Which of the following radical equations will require the use of 
division to isolate the radical? 


A vx -—12=2 B Vx +12=13 
cM as D 14Vx = 70 


*5. Verify Solve Vx — 1 = V3x + 2. Check your answer. 


(106) 


Justify Solve aa = 32. Justify your answer. 


per Find the common ratio of the geometric sequence 18, —9, 45, ~24, PR 


“8. Find the 6" term in the geometric series that has a common ratio of 2 and an 
” initial term of 5. 


re Multi-Step Leila drops a ball from a height of 1 meter. The height of each bounce is 
75% of the previous height. 
a. What is the ball’s height after the first bounce? 


b. What rule can be used to find the ball’s height after n bounces? 


c. What is the height of the sixth bounce? Round your answer to the nearest 
hundredth. 


10. Geometry Each unit square in the figure represents 5 square feet. If the pattern 
(105) è 3 ý . 
continues, what will the area of the ninth figure be? 
o H 


“11. (Botany )The growth of an ivy plant in feet can be described by 2V x — 4. How 
een many days x will it take for the ivy to reach a length of 20 feet? 


—5x + 4y = —37 
D geie 
*13. Fractals are geometric patterns that repeat themselves 
(° at smaller scales. The pattern shows fractals of equilateral Av W k4 
triangles. How many unshaded triangles will be in the sixth 
figure? 


m Solve x? + 9x = 4.75 by completing the square. 


15. Error Analysis Two students started solving the equation 2x? + 20x = —18 as shown 
(104) ; A $ 
below. Which student is correct? Explain the error. 


Student A Student B 
2 20x = = 2x + 20x=—I18 
x? + 10x = —9 xX + 10x = —18 
x? + 10x + 25 = —9 + 25 5 EN Ee SIE 
(x+ 5) = 16 (z5 =7 
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*16. 


(104) 


(Business) The marketing group for a cosmetics company determined that the 
expression 4? — 0.8u represents the profit for every 1000 units u of mascara sold. 
How many units need to be sold to have a profit margin of $0.33? 


Solve each equation. Check your answer. 


(99) 


19. 


(100) 


Nyla *18, VX =9 

4x 5x (106) 

(Egg Toss ) Tyrese and Jameka were playing an egg-toss game. The egg’s 

movement through the air formed a parabola given by the quadratic equation 

h = —16ť + 9t + 4, where A is the height in feet and ż is the time in seconds. Find 
the maximum height of the path the egg makes and the time t when the egg hits 
the ground. Round to the nearest hundredth. 


20. Solve x? — 16 = 0 by graphing. 


(100) 


21. 


(101) 


(103) 


The weight w of a tennis ball should vary no more than $ ounce from 2+ 
ounces. Write an absolute-value inequality that models the acceptable weights. 
What is the least acceptable weight? 


2. Multiple Choice Which is the simplest form of wa 


\ 23. 


(103) 


24. 


(90) 


25. 


(91) 


26. 


(93) 


27. 


(96) 


28. 
(97) 


29. 


(98) 


2 7 7 


Write Anton wants to estimate the quotient of a How should he do this? 
2r 6 


-4 12-3r 
Solve and = |x — 16| < 12. 


Subtract — 


Martha built a new playroom. She determined that the rectangular reading area 
is (9x* + 44x — 5) square feet. The width is (x + 5) feet. What is the length? 


(Volleyball) A server’s hand is 3 feet above the floor when it hits the volleyball. 
After the volleyball is hit, it has an initial velocity of 23 feet per second. What is 
its height after 1 second? Use h = —16° + vt + s. 


Multi-Step Tickets for the Valley High School production of Romeo and Juliet are 
$5 for adults and $4 for students. In order to cover expenses, at least $2500 worth 
of tickets must be sold. 

a. Write an inequality that describes this situation. 


b. Graph the inequality. 
c. If 200 adult and 400 student tickets are sold, will the expenses be covered? 


Generalize Consider the equation (x — 5)(x + 8) = 0. How can you quickly tell 
what the roots are? 


30. The graph of f(x) = x? + bx + 3 has an axis of symmetry x = 4. What is the value 


(Inv 10) 


of b? 
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| Warm Up : 1, Vocabulary A —— is the simplest function of a particular type, or 


family. 

Simplify. 

2.3.2 +2|—5| 3. 5.8 — 4| —6| 
(5) (5) 

4.4|x — 2| = 60 5. —3|x + 4| = 36 
(74) (74) 


New Concepts A function whose rule has one or more absolute-value expressions is called 
an absolute-value function. The absolute-value parent function is f(x) = | x|. 


Graphing the Absolute-Value Parent Function 


Graph the absolute-value parent function f(x) = | x|. 
SOLUTION 


Use a table to graph the function. 


x y. 
—2 2 
-1 1 

0 0 

1 1 

2 2 


The absolute-value parent function forms the shape of a “V.” The equation 
of the axis of symmetry of the absolute-value parent function is x = 0. The 
point on the axis of symmetry of the absolute-value graph, or the “corner” 
of the graph, is the vertex of an absolute-value graph. 


The absolute-value function has two slopes. If the graph opens upward, the 
slope of the graph on the left of the axis of symmetry is —1. The slope of the 
graph on the right side of the axis of symmetry is 1. 


Math Reasoning 


Write Why is “axis 
of symmetry” an 


? 
appropriate name: axis of symmetry: x = 0 
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Reading Math 


For positive h values, 
the graph moves right 
relative to the graph 
of the parent function 
and f(x) = |x — h|. For 
negative h values, the 
graph moves left and 
f(x) =|x+ hl. 


Online Connection 


www.SaxonMathResources.co! 


o 


Translations of Absolute-Value Graphs 


The absolute-value parent function can be translated by adding or 


subtracting constants. 


Vertical Translation 


If a constant k is added outside the 
absolute-value bars, the graph is 
translated up or down k units. 
For f(x) = |x| + k: 
e Graph translates up if k > 0. 
e Graph translates down if 
k<0. 


e Coordinate of vertex is (0, k). 


The graph of f(x) = |x| + k, where 
k = 1, is shown. 


The graph of f(x) = |x| + k, where 
k = —1, is shown. 


Horizontal Translation 


If a constant / is subtracted inside 
the absolute-value bars, the graph 
is translated right or left / units. 
For f(x) = |x — A|: 


e Graph translates right if h > 0. 
e Graph translates left if A < 0. 


e Coordinate of vertex is (h, 0). 


The graph of f(x) = |x — h|, where 
h = 1, is shown. 


The graph of f(x) = |x — h|, where 
h = —1, is shown. 
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Hint 


Knowing how to 
translate the graph of 

y = |x| using h and k can 
replace the use of a table 
of values to find points 
on the graph. 
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= Example H Translating Absolute-Value Graphs 


Graph the function and give the coordinates of the vertex. 


(a.) Ax) = |x| -2 


SOLUTION 


Use a table to graph the function. 


x =3 | =D, | =] 0 1 2 3 
y 1 0 Ah | 2 | =l 0 


The graph of the parent function is translated down 
2 units. The vertex is (0, —2). 


(b.) Ax) =| +3] 


SOLUTION 


Use a table to graph the function. 


am —6 | —3 0 3 6 
Y 3 0 3 6 9 


The graph of the parent function is translated left 
3 units. The vertex is (—3, 0). 


Multiple Translations of Absolute-Value Graphs 


Vertical and Horizontal Translation | The graph of f(x) = |x — h| + k, 


If a constant h is subtracted inside | Where A = 1 and k = 1, is shown. 
the absolute-value bars and a 
constant k is added outside the 
bars, as in f(x) = |x — A| + k. The 
graph is translated both vertically 
and horizontally. The vertex is 

at (h, k). 


= Example $ Graphing Multiple Translations 


Graph the function and give the coordinates of the vertex. 
fix) =]|x-4|+1 
SOLUTION 


The graph of the function is determined by 
translating the parent function. Evaluate how the 
function is different from the parent function. 


The vertex is (4, 1). 


Math Reasoning Reflections, Stretches, and Compressions of Absolute-Value Graphs 


Formulate What values The absolute-value parent function can be reflected, stretched, and 
are described by the compressed by multiplying by a constant a. 

inequality : , 

la] >1?ļa| <1? If a < 0, then the graph is reflected across the x-axis. 


If |a| > 1, then the graph is stretched vertically, or away from the x-axis. 


If |a| < 1, then the graph is compressed vertically, or toward the x-axis. 


4| Reflecting, Stretching, and Compressing 
Absolute-Value Graphs 


Describe the graph of each function. 
Ax) = 3|| 

SOLUTION 

a= 3, so |4|=3. 


Since |a| > 1, the graph is stretched vertically. 


f(x) = —4] x| 


Hint SOLUTION 
A function that is a = —4, so [a| =4. z 
flected can also b ; . . = 
es ely peer Since a < 0, the graph is reflected across the x-axis. 
Since |a| > 1, the graph is stretched vertically. 
f(x) = -0.2|x| 
SOLUTION 
Math Reasoning a = —0.2, so |a| = 0.2. 
Connect What other Since a < 0, the graph is reflected across the x-axis. 
function is stretched or Since |a| < 1, the graph is compressed vertically. 


compressed vertically by 
changing the a value? 


= Example H Application: Travel 


A helicopter pilot is flying from town A to town B at 60 miles per hour. 
To make sure he is on course, he will fly over a landmark that he knows is 
20 miles from town A. Write and graph the distance from the landmark 
as a function of minutes of flight time. 


SOLUTION 

Let a = rate = 60 mph = 1 mile per minute 

Let A = time from landmark = a = 20 minutes 
Let k = closest distance to landmark = 0 miles 
f(x) = 1|x — 20| +0 

| f(x) = Ix — 20] 
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Lesson Practice 


Graph each function and give the coordinates of the vertex. 


. f(x) = |x| +2. 
eg f(x) =|x+2|. 
m = |x- 1| +2 
ne the graph of each function. 
vd. fx) = 412 
e. f(x) = —2|x| 
f. f(x) = —0.5| x| 


g. The distance of a truck to a manhole cover is given by the function 
x) At) = |t| + 25. Write the function representing the distance of a truck 
starting at the same location, but traveling twice as fast. 


Practice Distributed and Integrated 


*1. Estimate Without graphing the function, which direction would the function 
(107) 
(x) = |x| — 6 shift the parent function? 


k 2. Solve V 2x = 14. Check your answer. 
3 Write 5y — 29 = —14x in standard form. 


h Multiple Choice What absolute-value function is shown by the graph? 
A f(x) = 2| x| B f(x) =0.5|x| 


C f(x) = -5| x| D f(x) = —0.5| x| 


Bs Translate the inequality 3b +2 >13 z into a sentence. 


16. (Boating ) The path of a sailboat is represented by the function 
e Fe — 30| + 30. At what point does the sailboat tack (turn)? 


\ ae Write Why does the graph of an absolute-value function not extend past the vertex? 


4y = —3x — 4 


8. Solve the system of linear equations: : 
(63) . _ = 4x + 6 = —5y 


her Geometry The perimeter of the square is 20 centimeters. Solve for x. 
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“10. Error Analysis Two students found the solution for a radical equation. Which 
C? Student is correct? Explain the error. 


Student A Student B 
vtl Wire +7=14 
VR =] Vx + 49 = 196 
x = 49 Vx = 147 
x = 21,609 


11. Jason built a new deck with an area of (—20x + 100 + x°) square feet. The width 
O? is (x — 10) feet. What is the length? 


*12. Multi-Step A triangular brace is constructed in the shape of a right triangle. The 
CH two legs of the brace are Vx + 5 and Vx units long. 
a. What expression could be used to solve for the length, /, of the third side 
of the brace? 


b. Simplify the equation so it does not contain any radicals. 


c. Find the value of x for which the length of the third side of the brace is equal 
to 10. 


13. Coordinate Geometry Find the coordinates of the point(s) at which the graphs of 
= y = xand y = Vx intersect. 


m Find the next 3 terms of the sequence 125, 25, 5, 1. 


"15. Scientists can use the ratio of radioactive carbon-14 to carbon-12 to 
C find the age of organic objects. Carbon-14 has a half-life of about 5730 years, which 
means that after 5730 years, half the original amount remains. Carbon dating can date 
objects to about 50,000 years ago, or about 9 half-lives. About what percent of the 
original amount of carbon-14 remains in objects about 50,000 years old? 


*16. Error Analysis Two students find the 5" term in a geometric series that has a common 
C% ratio of $ and a first term of 6. Which student is correct? Explain the error. 


Student A Student B 
AOE a ; AOE 
-god ee 
— 6 Q ‘4 = 6 e 2 e 4 
3 = 11) 
~ 8 


3 nee Solve by graphing on a graphing calculator. Round to the nearest tenth. 


—11x? + x= —4 


Solve and graph each inequality. 
18. |x—4|+ 15221 19. |x| + 45 < 34 


(101) 
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20. (Football) NCAA rules require that the circumference c of a football, measured around 

O° its widest part, 21 inches, to vary by no more than 0.25 inches. Write and solve an 
absolute-value inequality that models the acceptable circumferences. What is the least 
acceptable circumference? 


Ae (Area of a Pool ) (Area of a Pool ) Maria wants to increase the radius of a pool by 3 meters. 
’ The new area of the pool is 200.96 square meters. 
a. Write a formula to find the original radius of the pool. 


b. Solve the formula. 


c. What will the new diameter of the pool be? 
*22. Graph the function f(x) = |x| + 3. 


23. Multiple Choice Solve —3x? + 24x = 36. 
T A x=-8or0 B x=—6or2 C x=2o0r6 D x=0or8 


24. Analyze Determine what values of c would make the equation x* — 50x = c have 
no solution. 


Simplify. 
EE a 
2 12 
25. x+ 3x + 18 26. 20 
(92) 8x? (103) \ 3 
x + 8x+12 


27. Multi-Step A businessman makes $50 profit on each item sold. He would like to 
” make $950 plus or minus $100 total each week. 
a. Write an absolute-value equation for the minimum and maximum profit he 
desires. 


b. What is the minimum and maximum number of items he needs to sell each 
week? 


28. (School Dance ) Tickets for the school dance are $4 for middle school students and $6 
07 for high school students. In order to cover expenses, at least $600 worth of tickets 
must be sold. Write an inequality that models this situation and graph it. 


29. Multi-Step A painting is 5 inches by 4 inches. The frame around it is x inches wide. 
a. Write expressions for the length and width of the picture with the frame. xin. 


b. The total area of the picture and frame is 42 square inches. What is the 
width of the frame? 


30, Justify Explain how to transform -= = + to x? = 4x — 12. 
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LESSON Identifying and Graphing Exponential 
Functions 


| Warm Up 1. Vocabulary In the expression 3°, 5 is the 
Simplify. 
2.4 
83) (3) 
4.2.57 5,5. 27! 
(3) (3) 


| New Conce pts In a geometric sequence, any term, except the first, can be found by multiplying 
the previous term by the common ratio. In the geometric sequence 2, 6, 18, 54, 
162, ..., the common ratio is 3. 
The sequence can also be written like this: 2, 2(3)', 2(3)°, 2(3)%, 2(3)%, .... Or, 
with a, representing the first term and r representing the common ratio, it can 
be written as a,, a,(r)', a,(r)’, a,(r)’, ar}, .... 
Using n as the term number, observe that the nth term of a geometric 
sequence can be found by using the rule a, = ayr""'. 


Notice that the independent variable n occurs in the exponent of the function 
rule. Any function for which the independent variable is an exponent is an 
exponential function. 


Exponential Function 


Reading Math An exponential function is a function of the form f(x) = ab*, where a and 
The value of b in an b are nonzero constants and b is a positive number not equal to 1. 


exponential function 
is comparable to rin a 
geometric sequence. 


Evaluating an Exponential Function 


Evaluate each function for the given values. 


f(x) = 5* for x = —3, 0, and 4. 


SOLUTION 
Hint Use the order of operations. 
aad ee E =5 = = 5t = 
P(-3) =5° =< py 05E 1, f4) = 5 = 625 
f(x) = 2(4)" for x = —1, 1, and 2. 
SOLUTION 


Use the order of operations. Evaluate exponents before multiplying. 


= = 1 2 1 
f- $24)" =2-g=t=5 


Online Connection fO) = 2(4)' = 2(4) =8 
www.SaxonMathResources.com l ID) = 2(4) = 2(16) = ee 
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Reading Math 


In the expression f(x) = 
4(2)*, 2 is the base and 
x is the exponent. 


Math Reasoning 


Analyze What type of 
function do the ordered 
pairs in Example 2b 
satisfy, and why? 
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The common ratio of a geometric sequence is comparable to the base of an 
exponential function. For any exponential function, as the x-values change 
by a constant amount, the y-values change by a constant factor. For f(x) = 
4(2)*, as each x-value increases by 1, each y-value increases by a factor of 2. 


Change: +1 
ZANT N 

mm -1|/ 0/1 {2 4] 3 
f(x) | 2 | 4 | 8 | 16 | 32 
NAN _AN_AN_A 


Change: x2 


The base 2 of the exponential function f(x) = 4(2)* is the common ratio of 
the sequence 2, 4, 8, 16, 32, .... 


= Example py Identifying an Exponential Function 


Determine if each set of ordered pairs satisfies an exponential function. 
Explain your answer. 


fo, -3), (-2, -4}, (1, -9), (+1, -| 


SOLUTION 


Arrange the ordered pairs so that the x-values are increasing. 
{(-2. -4|, 420-47. -9)} 


The x-values increase by the constant amount of 1. 
Divide each y-value by the y-value before it. 
itil ae _ 
—3+-1=3 
—9+-3=3 


Because each ratio is the same, 3, the base b = 3. The set of ordered pairs 
satisfies an exponential function. 


{(6, 150), (4, 100), (8, 200), (2, 50)} 

SOLUTION 

Arrange the ordered pairs so that the x-values are increasing. 
{(2, 50), (4, 100), (6, 150), (8, 200)} 

The x-values increase by the constant amount of 2. 


Divide each y-value by the y-value before it. 


100 + 50 =2 
150 + 100 = 14 
200 + 150 = 14 


Because the ratios are not the same, the ordered pairs do not satisfy an 
exponential function. 


Caution 


Due to limitations 

of scale, graphs of 
exponential functions 
often appear to touch 
the x-axis. The graph 
will approach but never 
touch the x-axis. Since 
a#0and b+ 0, then 
y#O. 


Math Reasoning 


Generalize Compare 
the domains and ranges 
of the functions in 
Examples 3a and 3b. 


To graph an exponential function, make a table of ordered pairs and plot 
the points. The graph will always form a curve that comes close to, but never 
touches, the x-axis. 


EEE) Graphing y = ab" 


Graph each function by making a table of ordered pairs. 


y = 5(2)* 


SOLUTION 


Choose both positive and negative x-values. 


y=-(3)" 


SOLUTION 
x y 
1 
_] -4 
0 —] 
1 -3 
5 —9 
3 |) -27 
1 x 
y= d3) 
SOLUTION 
x| y 
2 | 24 
1/12 
0 | 6 
113 
2 |15 


Lesson 108 729 


Hint 


Use [zoom] 6 to set the 
intervals on the x-axis and 
y-axis from —10 to 10. 


Math Reasoning 


Generalize For which 
values of b, 2 or > do 
the y-values approach 
0 as x increases? As x 
decreases? 
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A graphing calculator is helpful with comparing graphs of functions and 
formulating rules based on the values of a and b. 


= Example EJ Comparing Graphs 


Using a graphing calculator, graph each pair of functions on the same 
screen. Tell how the graphs are alike and how they are different. 


y = 3(2)* and y = —3(2)* 
SOLUTION 
Use to enter the equations. Use to graph the equations. 


IMA Fett Fiet? 
sya = oa ON 
E “302974 


Alike: Both graphs are symmetric about the x-axis. For any x-value, the 
absolute values of the corresponding y-values are the same. 


Different: When a = 3, the y-values increase from left to right. When 
a = —3, the y-values decrease from left to right. 


y = 3(2)* andy = aA) 


SOLUTION 


Plotd Flott ae 
Hq za* 
SHES iaia 


Alike: Both graphs are above the x-axis and symmetric about the y-axis. For 
any y-value, the absolute values of the corresponding x-values are the same. 


Different: When b = 2, the y-values increase from left to right. When 
b= 5, the y-values decrease from left to right. 


= Example Fy Application: Population 


The exponential function y = 12.28(1.00216)* models the approximate 
population of Pennsylvania from 2000 to 2006, where x is the number 
of years after 2000 and y represents millions of people. Use a graphing 
calculator to find the approximate population of Pennsylvania in 2005. 
Assuming the model does not change, when will the population reach 
13 million? 


| Caution 


The variable y represents 
millions of people. The 
table entry y, = 12.413 

| means 12.413 million. 


SOLUTION Enter the function rule into the Y= editor. Access the Table 
TABLE 

function by pressing EED GZA). Since 2005 is 5 years after 2000, find the 

y-value for x = 5. The population was about 12,413,000. To find when the 

population will reach 13 million, scroll down until y equals 13 or more. It 

occurs during the 27th year after 2000, or 2027. 


Lesson Practice 


Evaluate each function for the given values. 
a. Evaluate f(x) = 2* for x = —4, 0, and 5. 
b. Evaluate f(x) = —3(3)* for x = —3, 1, and 3. 
Determine whether each set of ordered pairs satisfies an exponential function. 
Explain your answer. 
(Ex 2) 
c. {(3, —12), (6, —24), (12, —48), (9, —36)} 
d. {(3, 108), (1, 12), (2, 36), (4, 324)} 
Graph each function by making a table of ordered pairs. 


e. y = 2(3)" £ y = —4(2)" ep (4) 


Using a graphing calculator, graph each pair of functions on the same screen. 
Tell how the graphs are alike and how they are different. 


g _ iy Ay 
2h y= (3) a (3) 


‘a 


; x hy 
mi P= 2G)‘ andy = -2(5] 
j. The exponential function y = 8.05(1.01683)* models the approximate 
“*)) population of North Carolina from 2000 to 2006, where x is the number 
of years after 2000 and y represents millions of people. Use a graphing 
calculator to find the approximate population of North Carolina 
in 2006. Assuming the model does not change, when will the population 
reach 10 million? 


Practice Distributed and Integrated 


nas Evaluate the function f(x) = 2(5)* for x = —2, 0, and 2. 


az Graph the function f(x) = |x — 2|. 


Lesson 108 731 


Nes Justify Why is f(x) = 4(1)* not an exponential function? 
h Multiple Choice Which could be the function graphed? 
1 x ] x 
A y= -|> = 
4 a ue (3) 
C y= -(2)“ Dy=2 


55, (Population ) The exponential function y = 20.85(1.0212)* can model the 
05 approximate population of Texas from 2000 to 2006, where x is the number 
of years after 2000 and y represents millions of people. Assuming the model 
does not change, what is the difference in expected populations for 2010 and 2020? 


>ó. Verify Show that the set {(3, —4), (2, —1), (5, —64), (4, —16)} is an exponential 
“” function when b = 4. 


as Name the corresponding sides and angles if ARST ~ ANVQ. 
“8. Multi-Step Graph the parent function f(x) = |x|. Translate the function down 
K by 2. Then reflect the function across the x-axis. What is the new function? 


2. Is the graph an absolute-value function? Explain. 


10. Evaluate Vx when x = (—4)*. 


Ori. Geometry Describe why the function f(x) = |x| is in the shape of a “V”. 


12. Error Analysis Two students found the solution to a radical equation. Which student 
is correct? Explain the error. 


Student A Student B 

Vx+3=6 Vx+3=6 
x+9= 36 x+3= 36 
eee SS 33 


13. Solve Vx — 2 = 8. Check your answer. 
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T Write the equation of the function graphed. 


15, Assuming that y varies inversely as x, what is y when x = 8, if y = 55 when 
x= 11.6? 


16. (Meteorology ) In the mountains snow will accumulate quickly in winter. If the 
"a average accumulation can be described using the expression 12./x, find the 
value of x when the accumulation is equal to 108 inches? 


|x| 


17. Solve and graph the inequality = — 10 < —9. 

Solve. 
18. x° = —9 19. 12|x+ 9|- 11=1 
(102) (94) 


20. (Building ) Tom’s house has two square rooms. He knocks down a wall separating 
the rooms. The area of the new room is 338 square feet. What were the dimensions 
of the original rooms? 


24a°b 


21. Simplify 


Tc 
8ab? ` 
49¢° 


22. Find the missing term of the perfect-square trinomial: x? + 7x + 


*23. Multiple choles What is the common ratio of the geometric sequence — -i -> 
a a 
32° a i i i 
A —2 B -~ C = D 2 
2 2 


*24. (Landscaping ) (Landscaping ) Li is designing a triangular flower bed in one corner, of her 
rectangular yard. She plans on making one leg of the triangle ora + meters long 
and the other leg 2 7 meters long. She wants to know how ae odei material 
she needs to buy to place along the hypotenuse of the triangle. Write a rational 
expression to show how much material Li needs to buy. 
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25. 
(105) 
26. 


27. 


r 98) ` 


29. 


Analyze Is the sequence —72, —57.6, 46.08, 36.864, ... geometric? Explain. 


Find the quotient of (36x + 12x? + 15) + (2x + 1). 


Tx? 


P| 
4x +28 


Multi-Step Amber drove — 
while delivering pizzas. 
a. What is the total distance she drove? 


=m miles on Monday an miles on Tuesday 


b. If her rate was area miles per hour, how much time did it take her to deliver 
pizzas on Monday and Tuesday? 


8. (Construction) A box needs to be built so that its rectangular top has a length that 
is 3 more inches than the width, and so that its area is 88 square inches. Find the 
length and the width. 


Multi-Step Sherry can enter all weekly data into the computer in 16 hours. When 


” she works with Kim, they complete the data entry in 9 hours 36 minutes. 


oy 
(100 
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a. Convert 9 hours 36 minutes to hours. 


b. Write an equation to find how long it would take Kim to enter the same 
data. 


c. How long would it take Kim to enter the data alone? 


Analyze If the y-coordinate of the ordered pair represents the maximum 
’ height of the path of a ball thrown into the air, what does the x-coordinate 
represent? 
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LESSON Graphing Systems of Linear Inequalities 


1. Vocabulary A(n)__——S—_—s (inequality, equality) is a mathematical 
statement comparing quantities that are not equal. 


a Graph y < 2x + 3. 
3 Is the boundary of the graph of y < 3x + 5 solid or dashed? 


4. Is the shading above or below the boundary line on the graph 
’ of p> 2x — 6? 


New Concepts Recall that a system of linear equations is a set of two or more equations 


Math Reasoning 


Verify Show that 
(—4, —4) is not a solution 
of the system. 


ra 
cS Online Connection 


www.SaxonMathResources.com 


with the same variables. 


The solution of the system below is (1, 2) because the ordered pair (1, 2) 
makes both equations true. 


y=x+1 

y=2x 
y=x4+l1 y=2x 
2=1+1 2=2(1) 
2=2 2=2 


The coordinates also identify the point of 
intersection of the two lines. 


Likewise, a system of linear inequalities is a set of linear inequalities with the 
same variables. 


In the system shown below, all of the ordered pairs in the overlapping region 
satisfy both inequalities. For example, (3, 2) lies in the overlapping region 
and makes both inequalities true. 


yex+1 

y <2x 
ysxtl ya2x 
25341 2 < 2(3) 
2<4 2<6 


solution set 


A solution of a system of linear inequalities is an ordered pair or set of 
ordered pairs that satisfy all the inequalities in the system. Therefore, all the 
ordered pairs in the overlapping region make up the solution of the system. 
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Caution 


Do not forget to use 

a dashed line for the 
boundary line when the 
inequality has < or >. 


Graphing 
Calculator Tip 


For help with graphing 
inequalities, refer to 

the graphing calculator 
keystrokes in Graphing 
Calculator Lab 9 on p. 645. 
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Solving by Graphing 
Graph each system. 
íl 
y> 3 —3 
ys3xt+4. 
SOLUTION 


Graph each inequality on the same plane. Every 
point in the overlapping region is a solution. 


Check Substitute a point in the overlapping region to 
see that it satisfies both inequalities. The point (0, 0) 
is convenient to substitute. 


y>gx-3 ys3xt+4 
0> F(0)-3 0<3(0) +4 
0>-3 J4 O0<4 ov 
b.) »<4 
2y + 2 > —6x. 
SOLUTION 


Write the second inequality in slope-intercept form. 


2y +2 > —6x 
2y > —6x— 2 
y>-3x-1 
Check See if (0, 0) satisfies both inequalities. 
y<4 2y +2 > —6x 
0<4 ov 2(0) + 2 > —6(0) 
2>0 vo 


= Example H Solving with a Graphing Calculator 


Graph the system on a graphing calculator. 


ysax+2 


yz-ix+4 


SOLUTION Enter both functions. Use the arrow keys to move to the symbol to 
the left of Y, and press enter until the symbol shows the lower half of a plane 
shaded. For Y., select the symbol with the upper half shaded. 


Foki leita iene 


Note that for many graphing 


calculators, the option to We Bii. "G5 ie 
choose between a strict and ay = z 
non-strict inequality does not a ES 
exist. a = 


Math Reasoning 


Generalize When the 
boundary lines are 
parallel, what must be 
true about the inequality 
symbols for one graph to 
be a subset of the other? 


Remember that a system of equations is inconsistent when there are no 
solutions. This occurs when the slopes of the lines are the same and the 
y-intercepts are different. 


The system has no solutions because the lines are parallel. 


When the equal signs in these equations are replaced with inequality symbols, 
the system may or may not have a solution set. 


3| Solving Systems of Inequalities with Parallel 


Boundary Lines 
Graph each system. 
2 
yes -3 —2 
y2 -2x +3 


SOLUTION 


The two solution sets do not intersect, so the 
system has no solution. 


y> -x-2 


ys-Sx+3 


SOLUTION 


The solution set is the region between the 
parallel lines. 


yz-2x-2 


y> -2x+3 


SOLUTION 


The solutions of y > -2x + 3 are a subset of 


the solutions of y > —2x — 2. 


The solutions of the system are the same as the solutions of y > —2x + 3. 
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_ Math Reasoning The region where all four solution sets intersect 
Verify Verify that Lena shows the possible combinations of hours at 
can make at least $210 each job. One possible combination is 9 hours at 


working 9 hours at Job A 
and Jo houreatiobB. Job A and 20 hours at Job B. 


738 


= Example EJ Application: Employment 


Lena has to earn at least $210 per week from two part-time summer jobs. 
She can work up to 15 hours per week at Job A, which pays $12 per hour, 
and can work up to 35 hours per week at Job B, which pays $10 per hour. 
She is not allowed to work more than 40 hours per week. Graph the 
possible combinations of hours Lena can work per week. 


SOLUTION 


Write a system of inequalities where x is the number of hours worked per 
week at Job A, and y is the number of hours worked per week at Job B. 


x= 15 no more than 15 hours at Job A 
y<35 no more than 35 hours at Job B 
12x + 10y = 210 must earn at least $210 per week 


x+y <40 cannot work more than 40 hours per week 


Hours at Job B 
N 
oO 


ECJ 
10 20 30 40 
Hours at Job A 


Lesson Practice 


Graph each system. 
a. y>—2x-— 1 b. 6y + 6 > —2x 
yes dx +4 y<2 


RE a Graph the system on a graphing calculator. 
yex—6 
yse-x4+3 


Graph each system. 
(Ex 3) 1 1 4 
dy> ey<5x-4 fy > 5x - 


1 1 1 
Nae ios Yaa 


g. Brett has $30 with which to buy dried strawberries and dried pineapple 
OY for a hiking trip. The dried strawberries cost $3 per pound and the 
dried pineapple costs $2 per pound. Brett needs at least 2 pounds 


of strawberries and 3.5 pounds of pineapple. Graph the possible 
combinations of pounds of each dried fruit that Brett can buy. 
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Practice Distributed and Integrated 


aa} Multiple Choice Which system is represented in the graph? 


y < —0.5x +3 
y2 —0.5x- 1 
y 2 —0.5x +3 
y2 —0.5x-— 1 


“2. (Sports ) The requirements for a major league baseball are shown in 
C% the graph. Write the system of inequalities that matches the graph. 


Weight in Ounces 


8 9 
Circumference in Inches 


es Graph the function f(x) = —3| x|. 


f , ys-—3x4+4 
AN *4, Write Explain how to represent the solution set of 

(109) y<2x-1 
*5, Verify Graph the solution set of 


—Xx 
to verify that (1, —2) is not a 
09) P X 
solution of the system. 


y2 
ys2 
* : -31y 2 
a 6. Evaluate the function f(x) = 3 +) for x = —2, 0, and 2. 

7. If the original price was increased 44% to a new price of $900, what was the 


original price? 


Simplify. 
24y8 
PS) 2 —___ 
& 10\/ 8x*y* — Sy 98x7y Pe bx 
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10. 


*11. 


(108) 


12. 


(108) 


@)*13. 


(108) 


14. 


(107) 


*15, 


(109) 


16 


(107) 


17 


(102) 


1 


(104) 


19. 
(105) 


*20. 


(106) 


N AȘ, 
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Error Analysis Student A said that the following set satisfies an exponential function 
because there is a common ratio of 3 among the y-values. Student B said that this 
is not so. Which student is correct? Explain the error. 


{(3, 1), (5, 3), (6, 9), (7, 27)} 


Multi-Step Niall has a baseball card whose value, in dollars, x years after he acquired 
it, is represented by the function f(x) = 4.8(1.25)*. If Niall bought the card in the 
year 2000, how much more is it worth in 2010 than it was in 2005? 


Geometry Mr. Flores gives the length of a rectangle, in inches, as f(x) = 16(5) : 
where x is the number of times he cuts the length in half. What is the length of the 
rectangle after Mr. Flores has cut it in half 4 times? 6 times? 

0 times? 


Probability For the function f(x) = 7(5)", what is the probability that for a 
randomly chosen x-value from the domain of {0, 1, 2, 3, 4, 5}, f(x) is a number 
between 100 and 1000? 


Is the graph an absolute-value function? Explain. 


Graph the system i : 
y> qx +3 


: (Baseball) An outfielder catches a ball 120 feet from the pitcher’s mound and 


throws it to home. If d = |90¢ — 120| represents the ball’s distance from the 
pitcher’s mound, how would the graph change if the outfielder caught the ball 100 
feet from the pitcher’s mound? 


; (Renovations) Nadia is using 48 tiles to cover a floor. The tiles come in 6-inch, 


12-inch, and 13-inch sizes. If the total area of the floor is 6912 square inches, 
which tile size will fit best? 


8. (Projectile Motion )The equation for the time in seconds (f) it takes an object to 


strike the ground is —4.97 — 53.9t = —127.4. When will the object strike the 
ground? 


Find the next 3 terms of the sequence 5, 4.5, 4.05, 3.645, .... 


Multiple Choice Which of the following radical equations has no solution? 


AVx-3=x—-9 Cafx + iS =2 
B 13Vx = 65 DvVx+10=V2x+8 


Write Why is it important to isolate the radical in a radical equation? 
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22. Jim’s rectangular home gym has an area of (x? — 144) square feet. The length 
O? ig (x — 12) feet. What is the width? 


Solve. 
23. 4|x +2|-9=19 24, x? = —49 25. |ž-6|=8 
(94) (102) oa 14 


26. Multi-Step A pitcher throws a softball. The height in feet is represented by the 
function h = —16? + 47t + 5. 
a. How high is the ball after 1 second? 


b. How high is the ball when it is released? 
c. What is the initial velocity of the ball? 


27. (Gardening ) (Gardening ) It takes a boy 2 hours to pull all the weeds in the garden. It takes his sister 
4 hours. How long will it take them if they pull weeds together? 


28. Multi-Step Andrew hits a golf ball into the air. Its movement forms a parabola given by 
C% the quadratic equation h = —167 + 31t + 7, where / is the height in feet and ż is the time 
in seconds. 
a. Find the time t when the ball is at its maximum height. Round to the nearest 
hundredth. 


b. Find the time ¢ when the ball hits the ground. Round to the nearest 
hundredth. 


c. Find the maximum height of the arc the ball makes in its flight. Round to the nearest 
hundredth. 


AN 29. Write Describe the similarities and differences between solving the inequality 
(101) 
2|x| + 1 < 7 and solving the inequality |2x + 1| < 7. 


30. If the area of a rectangle is represented by the expression 3x? + 22x — 45 and 
™ the width by the expression (x + 9), what would the length be? 
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LESSON 


110 


Using the Quadratic Formula 


| Warm Up 


d Vocabulary A equation can be written in the form 
ax? + bx + c = 0, where a is not equal to 0. 
Find the value of c to complete the square for each expression. 


3.x + 9x +c 
(104) 


2.°+8x+e 
(104) 


F 4. Solve x? + 10x = 24 by completing the square. Check your answer. 


New Concepts Different methods are used to solve quadratic equations. One method 
is applying the quadratic formula. The quadratic formula is derived by 
completing the square of the standard form of the quadratic equation 
ax’+bx+c=0. 


ax +bx+c=0 


Math Language q = ta" Divide by the coefficient of x°. 
A quadratic equation 
is an equation whose xX + bx = E Subtract the constant £ from both 


graph is a parabola. 


sides. 


pi 
xX + 2x + (>) = | +) Add E to complete the square. 
ws 
Frog gya Simplify. 
a 4a a 4a aiii 
2 2 
(x + 2) = b m Write the left side as a squared 
£ 4a binomial and the other side with 
the LCD. 
b \? b? — 4ac 
(x tz] = Ł ae Take the square root. 
V 2 — 
x + a = p Simplify. 
2a 2a 
—b + VP — 4ac 
x= Solve. 


Quadratic Formula 


For the quadratic equation ax’ + bx + c = 0, 


= —b + V b? — 4ac 


4 when a Æ 0. 


Online Connection 
www.SaxonMathResources.com 
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The quadratic formula can be used to solve any quadratic equation. 


Hint 


Rearrange terms and 
their corresponding signs 
to match the form 

ax’ + bx +c=0. 


= Example fl Solving a Quadratic Equation in Standard Form 


Use the quadratic formula to solve x? — 9x + 20 = 0 for x. 


SOLUTION 
—b+vVbP—4 
x= D Use the quadratic formula. 
=(=9) + y (—9)° — 4(1)(20) 
= (| ns Substitute 1 for a, —9 for b, 
and 20 for c. 
O 9 + v81 — 80 
E 2 
_9+V1 9+1 Sma 
= 5) = implify. 
x=5and4 


Check Verify that 5 and 4 make the original equation true. 


xX —9x+20=0 xX —9x+20=0 

(5)? — 9(5) + 2020 (4)? — 9(4) + 2020 

25—45 +2040 16 — 36+ 20 4 0 
0=0 <s 0=0 ¥ 


ed 2 | Rearranging Quadratic Equations before Solving 


Use the quadratic formula to solve —18x + x? = —32 for x. 


SOLUTION Rearrange the equation into the standard form ax? + bx + c= 0. 


x? — 18x + 32=0 Write the equation in 
standard form. 
—b+vVb>—4 
x= a Use the quadratic formula. 
—(—18) + V/(—18)* — 4(1)(32) 
= — a Substitute 1 for a, —18 for b, 
and 32 for c. 


18 + V324 — 128 
2 


_18+V196 _ 18414 Simplify 
2 2 
x = l6and 2 
Check Verify the solutions for x. 
—18x + x? = —32 —18x + x? = —32 
—18(16) + (16)? = —32 —18(2) + (2)? = —32 
—288 + 256 + —32 —36 + 4 Ż —32 
—32 = —32 o —32 = —32 ov 
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Š 


For help with graphing 
quadratic equations, see 
the graphing calculator 
keystrokes in Lab 8 on 

p. 583. 
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= Example By Finding Approximate Solutions 


Use the quadratic formula to solve for x. Then use a graphing calculator to 
find approximate solutions and verify them. 

5x — 3x -1=0 
SOLUTION 
5x°-3x-1=0 

ee DOANE = 4ac 


2a 


—(-—3) + y (—3 2 — 4(5)(—1 
= HENO Substitute the values for a, b, and c. 
2(5) 
3+vV9 + 20 3429 


10 10 


To find the approximate solutions, use a calculator with a square root key. 
Round the solutions to the nearest ten thousandth. 


The solutions are an = 0.8385 and = =~ —0.2385. 


Use the quadratic formula. 


Check 


On a graphing calculator, graph the related function y = 5x? — 3x — 1 to 
check that the approximate solutions are the zeros of the graph. 


cere 
cere =- = 
HEBSB5ie4o [Y0 EE EAA 


4| Recognizing a Quadratic Equation With No 
Real Solutions 


Use the quadratic formula to solve 2x? + 3x + 4 = 0 for x. 


SOLUTION 
<= —b + VP? — 4ac 
2a 
Z0) +y (3)? =4(2)(4) 


Substitute the values for a, b, and c. 
2(2) 


-23t V9-32 _ -3 t VB 
~ 


The square root of a negative number cannot be taken, so there are no 
real solutions. 


Hint 


When the solutions 
deal with time, we only 
consider positive values 
for solutions. 


=" Example H Application: Object in Motion 


From an initial height s of 70 meters in a stadium, Luis tosses a ball 
up at an initial velocity v of 5 meters per second. Use the equation 
—4.9f + vt + s = 0 to find the time ¢ when the ball hits the ground. 


SOLUTION 
Substitute the values into the quadratic formula. Then solve. 


—4.9 + 5t+70=0 


= —b + VB? — 4ac 


2a 
—(5) + (5)? — 4(—4.9)(70) 

2(—4.9) 
0 —5 +25 + 1372 
p —9.8 
_ —5 + V 1397 
T: 
EE 

—9.8 


t = —3.3037 and t = 4.3241 


Check 
—4,9(4.3241)? + 5(4.3241) + 70 = —91.6194 + 21.6205+70=0 vY 


| The ball will land on the ground in approximately 4.3241 seconds. 


Lesson Practice 


a 
“i 


ods Use the quadratic formula to solve for x. 
x? +3x—18=0 
b. Use the quadratic formula to solve for x. 
—72—14x+x°=0 
c. Use the quadratic formula to solve for x. 
x? + 80 = 21x 
d. Use the quadratic formula to solve for x. Then use a graphing calculator 


Ex 3 ú ä í : 
Œ to find approximate solutions and verify them. Round the solutions to the 
nearest ten thousandth. 


9x + 6x= 1=0 


m e, Use the quadratic formula to solve 4x? + 5x + 3 = 0 for x. 


m f. From an initial height s of 50 meters on a cliff, Janet tosses a ball upward 
© at an initial velocity v of 6 meters/second. At what point does the ball fall 
back to the ground? Round the solution to nearest ten thousandth. 
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Practice Distributed and Integrated 


Use the quadratic formula to solve for x. Check the solutions. 
abe x? — 2x — 35 = 0 *2, 2 — 10x + 25=0 


(110, (110) 


*3. Multi-Step Determine why 16h? + 25 = 40/ has only 1 solution using the quadratic 
formula. 
a. Rearrange the equation into the ax? + bx + c = 0 form. 


b. What is different about b? — 4ac? 


c. Generalize When will the equation ax? + bx + c = 0 have only 1 solution? 
A Compare: 12,000 ©) 1.2 x 10°. 
3 Find the zeros of the function. y = x? + 12x + 36 


; 6. Describe the graph of an indirect variation when the constant of variation 
O7 is positive. 


A Identify the outlier or outliers in the data set. 
number of cars for sixteen households: 3, 2, 2, 1, 2, 3, 6, 2, 1, 1, 3, 2, 2, 2, 1,3 


“8. Predict Use mental math to predict whether the quadratic formula is necessary to 
(0 solve 3b? + 15b — 20 = 0. Solve. 


0. A 1.5-meter-tall soccer player bounces a soccer ball off his head at a velocity 
“Of 7 meters per second upward. Use the formula h = —4.9f + vot + ho to estimate 
how many seconds it will take the ball to hit the ground. 


“10. Error Analysis For the system of inequalities graphed, Student A said that 
gi (1, —4) is a solution of the system and Student B said that (4, 2) is a solution of 
the system. Which student is correct? Explain the error. 


11. Graph th m 
a raph t esystem aip: 


*12. Multi-Step A student group is planning on washing cars in an effort to raise at least 
$300. They want to charge $5 for a basic wash, which will take about 10 minutes, and 
$15 for a detailed wash, which will take about 30 minutes. They have the car-wash 
lot rented for 8 hours. Write and graph a system of linear inequalities to describe this 
situation. Explain your findings. 
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A 13. Geometry Suppose the perimeter of a rectangle must be less than 50 units and 
’ the width must be greater than 5 units. Graph a system of linear inequalities to 
describe this situation. Give one set of possible dimensions for the rectangle. 


14. Evaluate the function f(x) = —3(6)* for x = —2, 0, and 2. 


15. Error Analysis Which student correctly evaluated f(x) = 2(3)* for x = 2? Explain 


the error. 
Student A Student B 
f(x) = 2(3)* fix) = 2(3)* 
= (5) = 23 
=F = 36 = 20) = IG 


*16. (Chemistry ) Amaro uses f(x) = 10(4 ) to give the amount remaining from 10 grams 
(108) . . 
of a radioactive substance after x number of half-lives. Which graph represents 
this function? 


Graph A Graph B Graph C 


y 


y 15xy 2 
17. Simplify ———. 18. Subtract a ee >. 
2 
(103) 34/ 10x7? (95) x= 50 = x= 


9. (Astronomy) Astronomers can use the formula T = V&d to find the time Tit takes a 
planet to orbit the Sun (in earth years), knowing the distance d of the planet from 
the Sun (in astronomical units, AU). If Mars is about Š AU from the Sun, about 
how long does it take Mars to orbit the Sun in earth years? Give your answer as a 
rational expression. 


us 


20. Multiple Choice What is the absolute-value function of the graph? 


A f(x) = |x + 2| B f(x) = |x — 2| 
C f(x) = |x| + 2 D f(x) = |x|- 2 


21. Solve p? + 13p = —50 by completing the square. 
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(Compound Interest) The formula for a fund that compounds interest is 


E = P(1+ zy" where A is the balance, P is the initial amount deposited, r is 
the annual interest rate, ¢ is the number of years, and n is the number of times the 
interest is compounded per year. Gretchen deposits $1500 into an account that 
pays 4.5% interest compounded annually. Write the first 4 terms of the sequence 
representing Gretchen’s balance after ¢ years. Round to the nearest cent. 


23. Solve Vx + 11 = 16. Check your answer. 


(106) 


*24. 


(107) 


25. 


(94) 


27. 


(97) 


28. 


” (100) 


29. 


(101) 


Analyze Are the graphs for f(x) = 5|x| and f(x) = |5x| the same? Explain. 
Solve the equation 9| >A 6| = 27, 26, Factor x? + 42 + 13x. 


Multi-Step Lisa plans to shop for books and magazines and she plans to spend no 
more than $32. Each book costs $14 and each magazine costs $4. 
a. Write an inequality that describes this situation. 


b. Graph the inequality. 


c. If Lisa wants to spend exactly $32, what is a possible number of each she can 
spend her money on? 


(Volleyball ) Diego hits a volleyball into the air. The ball’s movement forms a 
parabola given by the quadratic equation h = —16f + 3t + 14 where A is the 
height in feet and fis the time in seconds. Find the maximum height of the path 
the volleyball makes and the time when the volleyball hits the ground. Round to 
the nearest hundredth. 


Multi-Step When the temperature (t) of the gas neon is within 1.25° of —247.35°C 
it will be in a liquid form. This can be modeled by the absolute-value inequality 
|t — (—247.35)| < 1.25. 

a. Solve and graph the inequality |t — (—247.35)| < 1.25. 


b. One endpoint of the graph represents the boiling point of neon, the 
temperature at which neon changes from liquid to gas. The other endpoint 
represents the melting point, at which neon turns from solid to liquid. The 
higher temperature is the boiling point and the lower temperature is the melting 
point. What is the boiling point of neon? What is the melting point? 


30. Measurement The following formula represents the area of circle A: 


(102) 
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mr? — 165.05 m° = 0. What is the approximate measurement, in 
meters, of the radius r? Use 3.14 for 7. 
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INVESTIGATION | 


Investigating Exponential Growth and Decay 


—— O 


Water Flow Rates 


Water flows from a crack in the side of a swimming 

pool, initially releasing one gallon of water. The crack continues to widen 
as water continues to flow from the pool. For every second after that, the 
amount flowing from the pool doubles. The table below shows the relationship 
between time and the amount of water flowing. 


: Amount of 
Time (S) Water (gal) 
0 1 
1 2 
2 4 
Jii 3 8 


Math Reasoning 
Analyze What 1. Create a graph of the data. 


characteristics of the data p 5 
andakegraphindicatè 2. Predict How many gallons of water flow from the pool in the fourth 


that this data does not second? 


model a linear function? a ‘ 
Near the origin the graph looks similar to a parabola, however it grows much 


more quickly. The graph models exponential growth. Exponential growth is 
a situation where a quantity always increases by the same percent for a given 
time period. 


Stock Exchange 


The annual number of shares S in billions traded on the New York 
Stock Exchange from 1990 to 2000 can be approximated by the model 
S = 39(1.2)*, where x is the number of years since 1990. 


3. Create a table of values like the one below. Round each share to the 
nearest billion. 


x S 
0 39 
2 56 
4 
6 

Math Reasoning 8 

Analyze In the 10 


exponential growth 


equation f(x) = kb* what 4. Plot the coordinates. Connect the points with a smooth curve. 
is the domain? Why? 


Ye | | | 
CS Online Connection 6. Verify Use the equation to calculate the exact number of shares traded 
www.SaxonMathResources.com in 1997 algebr aically. 


5. Use the graph to estimate the number of shares traded in 1997. 
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Exponential growth is modeled by the function f(x) = kb*, where k > 0. 
The percent of growth b, expressed as a decimal number, is greater than 1. 


Seren J Analyzing Different Values of k in the Exponential 
Growth Function 
Step 1: Take one sheet of notebook paper. Fold it in half. Unfold the paper 


eied and count the number of rectangular regions formed. Record the number 
notebook paper of folds and regions in a table like the one below. 


Materials 


Folds Regions 
0 1 


BlWlmoOlRe 


Refold the paper along the initial crease you made and fold it in half again. 
Continue counting regions and folding in half at least four times. 


Step 2: Take three sheets of notebook paper and stack them. Repeat Step 1. 
Create and complete a table like the one below. 


Folds Regions 
0 3 
1 6 
2 
3 
4 


Step 3: Take five sheets of notebook paper and stack them. Repeat Step 1. 
Create and complete a table like the one below. 


Folds Regions 

0 5 

1 

2 

3 
Math Reasoning 4 
Analyze Why are each ; 
of the three functions 7. Plot the points on one coordinate plane. Let x = the number of folds. Let 
namedusing function y = the number of regions. Connect the point for each set of data with a 


notation? 
smooth curve. 


The data in the Exploration are included in the graphs of the functions 
f(x) = 2, g(x) = 3(2)", and h(x) = 5(2)", respectively. All three functions 
are of the form y = k(b)*. 


8. What is the y-intercept of each function? Compare the y-intercept of each 
equation to y = kb*. Name the y-intercept of y = kb”. 
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Caution 


Do not divide the original 
amount of a substance by 
3 to calculate the amount 
of a substance left after 
three half-lives. 


Hint 


Since x usually represents 
time in decay equations, 
x>0. 


Math Reasoning 


Analyze Why does f(x) 
decrease as x increases? 


9. Generalize How does changing the value of k affect the graph of the 
function? 


10. Formulate As the number of folds increase, what happens to the number 
of regions on the folded paper? What is the b-value for each equation? 
Write an equation in the form y = k(b)* to model situations in which y 
doubles as x increases. 


11. For any function y = k(b)*, what does k represent in any situation when 
x=0? 

The period of time required for a quantity to double in size or value is 

called doubling time. The equation will be of the form y = k(2)”. 


Just as data can grow exponentially, some data can model exponential decay. 
Exponential decay is a situation where a quantity always decreases by the 
same percent in a given time period. 


Carbon-14 dating is used to find the approximate age of animal and plant 
material after it has decomposed. The half-life of carbon-14 is 5730 years. 
So, every 5730 years half of the carbon-14 in a substance decomposes. 
Find the amount remaining from a sample containing 100 milligrams of 
carbon-14 after four half lives. 


12. How many years are there in four half-lives? 


13. Create and complete a table like the one below. 


Number of Half-Lives Number of Years ig ae a a 
0 0 100 
1 5730 
2 11,460 
3 17,190 
4 22,920 


14. How much of the sample remains after 22,920 years? 


Exponential decay is modeled by the function f(x) = kb*, where k > 0 and 0 < 
b < 1. Since the value of b is a positive number less than 1, as x increases, the 
value of f(x) decreases by b. 

An exponential decay function can model the amount of a substance in 

the body over time. Many diabetes patients take insulin. The exponential 
function f(x) = 100 (4) describes the percent of insulin in the body after 

x half-lives. The half-life of a substance is the time it takes for one-half of 
the substance to decay into another substance. 


15. About what percent of insulin would be left in the body after 
8 half-lives? 


X16. Write Describe the effect that the b-value has on the amount of 


substance remaining as the number of half-lives x increases. 
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17. Predict Graph the functions f(x) = 100(4) and g(x) = 50 (4) . How 
does the value of k in each equation compare to the y-intercept? 
How does the k-value affect the graph of the function? 


Match the following exponential growth and decay equations to the graphs 
shown. Explain your choices. 


18. y = 2(0.5)* 
19. y = 2(3)" 
20. y = (0.25) 
21. y = 0.25(2)* 
Graph A 


—2 |-1 1 2 


Investigation Practice 
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a. Formulate Alex invested $500 in an account that will double his balance every 
8 years. How many times will the amount in the account double in 32 years? 
Write an equation to model the account balance y after x doubling times. 
What will his balance be in 32 years? 


b. Formulate Radioactive glucose is used in cancer detection. It has a half-life of 
100 minutes. How many half-lives are in 24 hours? Write an equation to model 
the amount y remaining of a 100 milligram sample after x half-lives. How much of 
a 100 milligram sample remains after 24 hours? 

Use the equation f(x) = G to answer each problem. 

c. Does the equation model exponential growth or exponential decay? 

Explain. 


d. How does the graph of f(x) = ( y compare to the graph of g(x) = (+) a 


1 
2 
e. How does the graph of f(x) = (3) compare to the graph of h(x) = 2*? 


Match the following exponential growth and decay equations to the graphs 
shown. Explain your choices. 


f. y = 3(0.5)" 
g y = 3(Q2)° 
h. y= (4)" 


i. y = 2(0.25)" 


Graph A Graph B 

ay 

x 

-2 [-1 2 
Graph C 

A 

3k (0, 3) 

2 

1 

O X 
z2 1 | 2 
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LESSON Solving Problems Involving Permutations 


111 


I. , Vocabulary —— (Experimental, Theoretical) probability is found 
’ by analyzing a situation and finding the ratio of favorable outcomes to all 
possible outcomes. 


2. What is the probability of rolling a number greater than 3 on a number 
(14) 
cube labeled 1—6? 


3. What is the probability of rolling a number greater than 7 on a number 
(14) 
cube labeled 1—6? 


Identify each set of events as independent or dependent. 


A Rolling a 5 on one number cube and a 3 on another. 


5. Drawing a blue marble from a bag, keeping it, and then drawing a red 
marble. 


New Concepts 


Math Reasoning 


Predict How many 
different pizzas would 
be possible if you had 5 
choices for toppings and 
2 choices for crust? 
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A tree diagram can be used to determine the number of ways 2 pairs of pants 
and 4 shirts can be arranged to make different outfits. However, the number 
of possible outcomes can be determined by multiplying the number of ways 
the first event can occur by the number of ways the second event can occur. 


first event second event total possible outcomes 
2 pairs of pants x 4 shirts = 8 outfits 


This method is an application of the Fundamental Counting Principle. The 
Fundamental Counting Principle can be used to determine the number of 
possible outcomes in situations involving independent events. 


Fundamental Counting Principle 


If an independent event M can occur in m ways and another independent 
event N can occur in n ways, then the number of ways that both events can 
occur 1s 


men. 


Example: A restaurant offers 4 entrées and 5 vegetable dishes. How many 
meals with one entrée and one vegetable dish are possible? 


20 meals may be ordered since 4 + 5 = 20. 


Using the Fundamental Counting Principle 


A 1|-topping pizza can be ordered with a choice of 4 different toppings: 
pepperoni, sausage, mushrooms, or onion. There is also a choice of 
different types of crust: thin, thick, or traditional. Find the number of ways 
that a 1-topping pizza can be ordered using the Fundamental Counting 


Principle. 


SOLUTION 


Determine the number of ways each event can occur and then find their 
product. 


4 types of toppings x 3 types of crust = 12 possible pizza combinations 


Check Use a tree diagram to verify that there are 12 possible pizza 


combinations. 
Topping Crust Outcomes 
Thin Pepperoni Thin 
Pepperoni < Thick Pepperoni Thick 
Traditional Pepperoni Traditional 
Thin Sausage Thin 
Sausage < Thick Sausage Thick 
Traditional Sausage Traditional 
Thin Mushroom Thin 
Mushrooms < Thick Mushroom Thick 
Traditional Mushroom Traditional 
Thin Onion Thin 
Onions < Thick Onion Thick 
Traditional Onion Traditional 


The tree diagram verifies that there are 12 possible outcomes. 


When a group of people or objects are arranged in a certain order, the 
arrangement is called a permutation. The unique ways that 5 different colored 
blocks can be arranged are examples of permutations. 


The factorial operation can be used to find different ways to arrange a set 
of n different items, where the first item may be selected n different ways, the 
second item may be selected n — 1 ways, and so on. 


Reading Math Factorial 


The expression 8! is read The factorial n! is defined for any natural number n as n! = n(n — 1)...(2)(1). 
“eight factorial.” = 
Zero factorial is defined to be 1. 0! = 1. 


Example: 5! =5.4.3.2.1 


There are n! ways to position n students in a line. For example, the number 
of ways 6 students can be positioned in a line can be described by 6!. As each 
position in the line is filled, the number of students that can be chosen to fill 
each position decreases by 1. 


Ist 2nd 3rd ... 
6 Students | 5 Students | 4 Students 


Notice only 5 students can be chosen for the 2nd position because 1 student has 
Online Connection already filled the Ist position. Continuing this pattern shows that 6 students can 
www.SaxonMathResources.com) be arranged in order 6!, or 6 e 5.4e3 e2 e1 = 720, different ways. 
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Materials 


e index cards 


e Adifferent colored 
ribbons 


Caution 


Remember that 0! is 
equal to 1, not 0. 
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ao 2 Simplifying Expressions with Factorials 


Find 7!. 


SOLUTION 
7! 
=7+6+5+4-3+2+1=5040 Write the factors of 7! and multiply. 


Find = 


SOLUTION 

9! 

a 

= Ene itii Write the factors of 9! and 4!. 
=9.8.7.6.5= 15,120 Multiply. 


Exploration» Finding Possibilities When Order is Important 
On an index card, list all possible ways that the 4 colored ribbons can 
be arranged. 


On a second index card, list all possible ways that any two of the four 
colored ribbons can be arranged. 


When choosing 3 of 8 contestants as finalists in a competition, order 
doesn’t matter. However, in naming a first, second, and third place from 
the 8 contestants, the order does matter. Since order is important it is a 
permutation. 


Permutation 


The number of permutations of n objects taken r at a time is given by the 


formula „P, = —“—. 
(n—r)! 


Seat 3| Finding the Number of Permutations 


Your school is running a recycling campaign in which 6 classes are 
competing to see who can collect the most recyclable materials. In how 
many ways can the classes finish in first through sixth place? 


SOLUTION 


This is a permutation of 6 things taken 6 at a time. 


iP, = eo Write the formula. 
n—r)! 
| ! See 
Ps = a = £ Simplify. 
= —— Write the factors of 6! and O!. 
= 720 Multiply. 


Math Reasoning 


Generalize Another 
way to think about 
permutations of ,, P, 

is to multiply the first 
rnumbers of n!. So ¿P3 


would be 5 • 4 e 3 = 60. 


Explain how to find „P, 
and then find its value. 


A total of 6 classes are competing to see who can collect the most 
recyclable materials. In how many different ways can the classes finish 
in first and second place? 


SOLUTION 
This is a permutation of 6 things taken 2 at a time. 


n! 


aP, = EST Write the formula. 
(n—r)! 
___ © o SS 
P2 = V-A Simplify. 
= Ponda =6-5 Write the factors of 6! and 4!. Then simplify. 
= 30 Multiply. 


ei 4 | Application: Uniform Numbers 


The 15 members of a softball team have uniform numbers 1 through 15. 
They are introduced randomly at a pep rally. What is the probability 
that the first 4 players introduced will have uniform numbers 1, 2, 3, 
and 4 in that order? 


SOLUTION 
Of the possible permutations only 1, 2, 3, 4 is favorable. 
The probability is represented by: 


number of ways to choose 1,2,3,4 | 1 1 


number of ways to choose 4 numbers Py = T5.14.13.12 32,760 


Lesson Practice 


nas While trying to schedule a flight for vacation, you are given two choices 
Ox) for departure and four choices for the return flight. How many ways can 


you schedule your flights for the trip? 


b. A video game character has 6 choices each for hair color, face, attitude, 
(Ex 1) r : 
and outfit as well as a choice of male or female. How many different 
characters are possible? 


c. Find 5!. 
(Ex 2) 

. , 6! 

a Find 3!" 


e. You are selecting your class schedule for the school year. If there are 
(Ex 3) a ‘i 
7 periods and each of the seven classes are taught each period, how 
many possible ways are there for your schedule to be determined? 


z f. There are 10 people in the Activities Club. In how many different ways 
Œ cana president, vice-president and treasurer be selected from the club 
members? 
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g. A popular TV series ran for 10 seasons. You are buying the seasons 
“4 from an online DVD service. If each season arrives at random, what 
is the probability that the first 5 seasons you receive in the mail are the 
first 5 seasons that were made, in the correct order? 


Practice Distributed and Integrated 


‘1. Draw a tree diagram to represent the possible outcomes of flipping a coin 
C0 ‘three times. 


*2. Multiple Choice Evaluate 10!. 
CD A 3,628,800 B 362,880 C 55 D9 


*3. (Video Rental ) (Video Rental ) For movie night, you want to rent one drama, one comedy, and one 
HU science fiction movie. The video store has 5 new releases for drama, 6 new releases 
for comedy, and 3 new releases for science fiction. How many possible movie 
combinations are there? 


3d dif possible. 


A. Simplify the rational expression 75 — 55 


Find the zeros of each function. 
5. y=x’?—8x+ 16 §, y = 3x° + 36x — 39 


(96) 
*7. Model Draw a tree diagram to determine the number of possible outcomes of 
} earning an A, B, or C in history, English, and math classes. 


e Justify Explain how to find the number of outfits possible if you have 5 shirts and 
o2 4 pairs of pants to choose from. 


e Use the quadratic formula to solve c? + 16c — 36 = 0. Check the solutions. 


en Estimate Find the best whole number estimate for the solutions to 70 — 52x = — x. 
y—-2.5>0 
11. Find and correct the error the student made in graphine : 
(109) —4<-2x 


4x —2y <6 
12. Graph the system ee l 
(109) y+122x 


13. Solve 7? — 24r = —144 by completing the square. 
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“14. Error Analysis Two students used the quadratic formula to solve a quadratic 
G equation. Which student is correct? Explain the error. 


Student A Student B 
8a = —10a2 + 1 8a = —10a2 + 1 
8a — 10a° +1=0 10a° + 8a-—1=0 
—(—10) + /—10? — 4(8)(1) —8 + 4/8? — 4(10)(—1) 
= 2(8) an 2(10) 
_ 10+ V100 + 32 pe ENG 
a 16 E 20 
10+ V132 _ —8 +104 
= iğ a 20 
_ 10 + 2V33 _ —8 +226 
Ts = y 
5433 —4 + V26 
Pie. a a ae 


*15. (Space Shuttle ) The external tank of the space shuttle separates after 8.5 minutes at 
da velocity of 28,067 kilometers per hour. Can the formula —4.97 + vot + yo = 0 be 
used to find the distance above earth? Explain. 


™ 


& 16. Measurement The length of a piece of wood must measure between 15 and 


(°? 17 centimeters and the width must measure between 9 and 11 centimeters. Write 
a system of linear inequalities to represent the possible dimensions of the wood 
piece, in inches, given that | inch is equal to 2.54 centimeters. 


17. (Business) The total profit on a particular skateboard is represented as p’ — 7p 
C9 Where p is the number of units sold in thousands. How many units need to be sold 
to have a profit of $23,750? Round to the nearest hundred. 


; l 1 1 1l 
18. Find the next 3 terms of the sequence 3747, 79> 343> 3 °° 


19. (Chemistry ) Oxygen evaporation from a body of water increases with the 

oa temperature. This process of oxygen depletion can be modeled by the 
expression —— ~ where x is the temperature in C°. What value of x corresponds to 
an evaporation of 9 cubic feet of oxygen? 

20. Graph the function f(x) = 3| x]. 


(107) 


21. Multiple Choice Which function is not an exponential function? ` 
O9 Ay = 4(3)" B y=-43)" C y=4x D y=4(4) 


22. Analyze For an exponential function with a = 5 and b = 3, why is it necessary to put 
i parentheses around the 3 when writing the function rule? 


23. Geometry The diagram shows a right triangle with a hypotenuse that is 
an irrational number. What set of numbers would include the 1 v2 
hypotenuse? 
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24. 
(72) 


25. 


(101) 


26. 


(98) 


Evaluate x? — 8x + 15 and its factors for x = —2. 


Oven Temperature ) The actual temperature (t) of Jeannine’s oven varies by no more 
than 9°F from the set temperature. Jeannine sets her oven to 350°F. Write an 
absolute-value inequality that models the possible actual temperatures inside the 
oven. What is the lowest possible temperature? 


Multi-Step The length of a picture is 2 inches greater than x + 2 inches 
its width. A 3-inch-wide border is added to the bottom of 
the picture for a scrapbook page. x inches 
a. Write expressions for the width and length of the 
picture with the border. 
3 inches l 


b. The area of the picture with the border is 110 square 
inches. Find the length and width of the original photo. 


27. Multi-Step Jasmine wants to plant tulips around the perimeter of her property. The 


(102) 


28. 


(103) 


29. 


(95) 


*30. 


(Inv. 11) 
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property is the shape of a square. The area of the yard is 21,000 square feet and 
the area of the house is 1500 square feet. 
a. Write a formula to find the length of the sides of the property. 


b. Solve for x. 


c. Jasmine changes her mind and decides to buy enough bulbs to plant them 6 
inches apart along just one edge of the property. How many bulbs will she need 
if she starts at the first corner and goes to the second corner? 


Justify Explain how to simplify Fy 


2x? x—7 


Subtract ae 
x—49 x-—6x-—7 


ii {x)= r and g(x) = 3*, which function represents exponential growth and 
which function represents exponential decay? 
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LESSON Graphing and Solving Systems of Linear 
and Quadratic Equations 


| Warm U p 4 Vocabulary A set of linear equations with the same variables is called 
a of linear equations. 


2 Write 2x? = —x + 8 in standard form. 
2 Solve 5x — y = 4 + 9x for y. 


4. Evaluate 50 — 2x? for x = —5. 
@) x—-y=T7 


5. Multiple Choice Which ordered pair is a solution of the system ? 
(55) 2x+y=-=l 
8 13 
A (2, —5) B (6, —1) C 3a D (3, —4) 


New Concepts The equations y = 14 — 4x andy = x +4 area 
system of linear equations. The solution (2, 6) is a 
point at which the graphs of the equations intersect. 


A system of equations can also consist of a linear 
equation and a quadratic equation. The graphs 
of three systems each consisting of a quadratic 
equation, y = x’, and a linear equation are shown. 


System A 
y=x 
y=x+6 


System A has two solutions because the graphs of 
the system intersect at two points. 


Math Reasoning 


Analyze What are the 


cordinates of the vertex System B 

for every equation of the 2 

form y = ax’? yr 
y=2x-1 


System B has only one solution. 


System C 
y=x 
y=3x-5 


Online Connection System C has no solution because the graphs do not 
www.SaxonMathResources.com intersect. 


Lesson 112 761 


Example 1! Solving by Graphing 


Solve each system of equations by graphing. Then check the solution. 
pa 

y=4 
SOLUTION Graph the parabola y = x’ and the 


horizontal line y = 4. 


The line intersects the parabola at (2, 4) and 
(—2, 4). The solution of the system is the ordered 
pairs (2, 4) and (—2, 4). 


Check 
yax y 
42 (2) 42 (-2} 
4=4 J 4 


Caution 


Be sure to check all 


solutions in both of the SOLUTION Graph the parabola and the line. 


original equations of the . . 
system. The line intersects the parabola at only one 


point. The solution is (—2, 4). 
Check 
y=x y 
4 = (-2) 42 —4(—2) —4 
4=4 Jo 4 
y=2x°-9 

y=4x-9 


SOLUTION The graphs of y = 2x°—9 and y = 4x — 9 
show two points of intersection. The coordinates of 
those two points are (2, —1) and (0, —9). 


Check Verify that (2, —1) is a solution. 


y=2x°-9 y=4x-9 
—~122(2)?-9 —1 4 4(2) —9 
-l=-l y -l=-1 v 
Verify that (0, —9) is a solution. 

y=2x-9 y=4x-9 
—9 = 2(0)? — 9 —9 + 4(0) — 9 
-9=-9 o -9=-9 o 
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Math Reasoning 
Verify Use a graphing 
calculator to show that 
x — 3 is the same 

as (=) — 3. Explain. 


Graphing 
Calculator Tip 


For help with graphing 
systems, refer to the 
graphing calculator 
keystrokes in Graphing 
Calculator Lab 5 on p. 352. 


= Example By Solving with a Graphing Calculator 


Solve each system of equations by using a graphing calculator. 


y=x-3 
SOLUTION 


Enter Y= = — 3 and Y,=x—3. 


The display shows two graphs: a parabola 
and a line. 


eee ae 2-1 
Use TRACE to approximate the solutions first. 


Then confirm the answers using INTERSECT. 


The display shows the coordinates of the two 
points of intersection. 


The first point of intersection is (2, —1) and the 
second point of intersection is (0, —3). 


Intersection 
anes 


Wars 


Check 


Substitute (2, —1) into both equations. 


y=ž -3 Tarm 
-142-3 
, GP = 
aj Se -l=-l1 v 
5 3 
-l=-l v 
Substitute (0, 3) into both equations. 
y=% -3 a 
—320-3 
2 
wt y Baus 7 
2 
—3=-3 Vv 
=r 
y=2x-2 
SOLUTION 


Enter Y, = x’ and Y, = 2x — 2. 


The display shows two graphs: a parabola 
and a line. 


The display shows that the parabola and the line 
do not intersect, so there are no solutions to this system. 


If the calculator is used to find a point of intersection, an error message 
is displayed. 
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= Example By Solving Using Substitution 


Solve each system of equations by substitution. 


@.) y=? +5x-1 


y=5x+3 


SOLUTION 


v+5x-1=5x+3 Substitute the quadratic equation into the 
linear equation. 


—5x-—3 —5x—3 Add the expression —5x — 3 to both sides. 


x*>-4=0 Recognize the left side of the equation as a 
MARRERO difference of squares. 
Verify Show that the (x + 2) (x a 2) = Panes 
ordered pairs (—2, —7) x+2=0Oandx-—2=0 Solve both equations. 
and (2, 13) are solutions 
to Example 3a and that x=-—2 x=2 
the ordered pairs . . 
(—2, —7) and Determine the corresponding values of y by 


(—3, —9) are the 


substituting the values of x into either equation. 
solutions to Example 3b. 


y=5x+3 y=5x+3 
y=5(—2) +3 y =5(2) +3 
y= -10+3 y=10+3 
y=-7 y=13 


The solutions are the ordered pairs (—2, —7) and (2, 13). The solutions 
appear at the intersections of the two graphs. 


(b.) y=x?+ 7x43 


y=2x-3 
SOLUTION 
VP +7x+3=2x —3 Substitute the quadratic equation into the 


linear equation. 


—2x+3 -—2x+3 Add the expression —2x + 3 to both sides. 


+ 5x+6=0 Recognize the left side of the equation as a 
trinomial that can be factored. 
(x + 3)(x +2) =0 Factor. 


x+3=0Oandx+2=0 Solve both equations. 
x = —3 and x = —2 


Determine the values of y. 


y=2x-3 y=2x-3 

y = 2(-3) -3 y=2(—2) -3 
y=—6-3 y=—4-3 
y=-9 y=-7 


The solutions are the ordered pairs (—3, —9) and (—2, —7). 
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= Example EJ Application: Avalanches 


A ski patrol fires an explosive arrow to trigger a controlled avalanche. The 
path of the arrow is modeled by the equation y = -— + 2x and the 
shape of the mountainside is modeled by y = “x where x is the horizontal 
distance and y is the vertical distance. At what altitude will the arrow strike 


the mountain? (Assume all dimensions are in feet.) 


Math Reasoning 


Write Describe the 
meaning of the 
x-coordinate in the 
solution (2000, 1500). 


SOLUTION 


Understand The path of the arrow 
is modeled by a parabola. The 
mountainside is modeled by a 


path of arrow ra 


straight line. ’ 
5 ra mountain 
2 j 
=== 42 
r=- ea 
3 cannon 
x 
=g 


Plan The equation of the arrow’s path and the equation of the shape of the 
mountain form a system of equations. 


Solving this system will determine the points at which the two graphs 
intersect. 


Solve One way of solving the system is 
by graphing the two equations. The 
cannon is located at the base of the 
mountain, so both graphs pass through 
(0, 0). The non-origin solution to the 
system is (2000, 1500). The altitude at 
which the arrow will strike the side of 1000 2000 
the mountain is 1500 feet. Horizontal distance (ft) 


= =% 
Q a 
Oo Q 
O O 


Vertical distance (ft) 
a 
[a] 
oO 


Check 
3x x 
= = —— _ 2 
y="4 r=- 7 ~* 

2 3(2000) 2 2000 
1500 = 7 1500 = 1600 + 2(2000) 

2 6000 2 __ 4,000,000 
1500 = 7 1500 = 1600 + 4000 
1500 = 1500 <y 1500 = —2500 + 4000 

1500 = 1500 vy 


Lesson Practice 


ae each system of equations by graphing. 
e y=x 
y==2 +3 


b. y= x 
y=6x—9 


a. y= x 
y= l6 
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Pi Solve each system of equations by using a graphing calculator. 


x 
d y= +1 e. y= —2x°-1 
eee: y=-x—2 

— 2 


Solve each system of equations by substitution. 
f. y=x°-3x-17 g y=xX+7x+5 
y==3x 45 y=2x-1 


h. (Physics ) (Physics ) A gardener places a sprinkler af the bottom of a een rising 
4 hillside described by the equation y = 4#. The equation y = —2- ztx 
represents the path of the water. If the ve splashes onto a (Oca on the 
hillside, what is the rock’s altitude? (Assume all dimensions are in feet.) 


Practice Distributed and Integrated 


2 
*1. Solve this system b hing: 
iby Solve this system by graphing y=-—x+6 


Wr Multiple Choice Which system of equations has no solution? 
om y=x42 y=x-2 y=—-x’ +2 y= -x-2 
y= 3 y= 3 =3 y= —3 


3 Simplify the rational expression c ?f > + rm if possible. 


4. Write a compound inequality that represents all real numbers that are greater than 
7 _4 and less than 8. 


ho (Architecture ) (Architecture ) In a European castle, a room with an arched ne is covered by a 

slanted roof. The ceiling is modeled by the equation y = —x? + 4 and the roofline 
by the equation y = —2x + 5. Assume that the dimensions are in meters. What are 
the coordinates for the point of intersection of the roof with the ceiling assuming 
that the vertex of the parabola is (0, 4)? 


*6. Analyze A system of three equations consists of the quadratic equation y = x? and 
0 two linear equations that do not describe the same line. What is the maximum 
number of ordered pairs in the solution set? Explain. 


u A six-sided number cube is rolled three times. How many outcomes are possible? 


e Error Analysis Two students are finding the value of ¿Pę. Which student is correct? 
’ Explain the error. 


Student A Student B 
6! 6! 
12 Je 
| Gs) | RN 
_ 6! _ 6! 
Or ~ 0! 
= undefined = in -720 
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O, D 


10 


(111) 


11. 


(110) 


12 


(110) 


S13 
(110) 


1 


(110) 


15 


(105) 


16 


(105) 


17 


(106) 


1 


(108) 


19. 
(108) 


20. 
(109) 


Geometry A triangle can be classified according to its sides or according to its 

’ angles. There are three side length categories—equilateral, isosceles, and 

scalene—and three angle categories—acute, obtuse, and right. 

a. How many possibilities are there for classifying triangles according to both 
sides and angles? 


b. How many of these triangles are not possible? Which ones are they? 


. Multi-Step There are 7 runners on the track team. Runners will be selected 


randomly for the first, second, third, and final positions on the 4-member 

relay team. 

a. How many different relay teams can be formed? 

b. What is the probability that a runner at random is chosen to be on the 
relay team? 


Use the quadratic formula to solve x? — 60 + 17x = 0. Check the solutions. 


. Multiple Choice What are the solutions to 2a? + 20a — 30 = 0? 


A 20 + 4v 10 B —20 + v10 
C => + 2vV 10 D=s2 V0 


. Measurement A rectangle has sides of length x feet and 2x + 2 feet with an area 


of 24 square feet. Cassandra uses the quadratic formula and finds that x equals 
3 and —4. She determines that this means the sides of the rectangle are —4 by —6 
or 3 by 8. Why is she incorrect? 


4. Suzanne would like to place a fence around her rectangular yard, which 


has a perimeter of 200 feet. The fencing for the front length of the house will cost $5 
per foot and the fencing for the side and back of the yard will cost $3 per foot. Her 
total cost is $720. What are the dimensions of her property? 


. Find the next 3 terms of the sequence —0.032, 0.16, —0.8, 4, .... 


' Solange folds a piece of paper, making two rectangles. When she 


folds it again, she makes 4 rectangles. Each fold doubles the number of rectangles. 
A sequence describing this process is 2, 4, 8, .... If someone folds a piece of paper is 
12 times, how many rectangles did the 12 folds form? 


Vx 


. Solve the equation —— = 12. Check your answer. 


6 


8. (Population ) The exponential function y = 11.35(1.00183)* can model the 


approximate population of Ohio from 2000 to 2006, where x is the number of 
years after 2000 and y represents millions of people. What was the population 
in 2003? 


Evaluate the function f(x) = —2(4)* for x = —2, 0, and 2. 


Multiple Choice Which system has no solutions? 
<2 >2 <2 >2 
y. B y c F D y 
yal y>l y>l y<l 
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21. 


22. 
(96) 
23. 

(97) 


24. 
(99 


25. 


(102) 


*26. 


(112) 


27. 


\ 28 


*29. 


(Inv 10) 


es 


(Inv 11 
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Analyze What inequality symbols should go into the boxes so that the solution set 
’ lies between the lines and does not include the boundary points? 


s| Jex+7 
y| Jax 


Find the zeros of the function y = x? — 6x — 72. 


Graph the inequality 4x — y < —S. 


Multi-Step A girl takes 4 hours to complete a job. Her mother can complete the 

same job in 3 hours. Her little sister takes 6 hours to complete it. 

a. Write an equation representing how long it takes the three of them to complete 
the job working together. 


b. How long will it take to complete the job, in hours, if all three famiy members 
work together? 


c. How many minutes is that? 
(Biking ) Dustin and Roberto leave their house at the same 


time. Dustin rides his bike 49 feet east. Roberto rides his 
bike 81 feet south. Use the formula (49)? + (81)? = x? to 


find the distance between Dustin and Roberto. 3 Sin 
49 ft 
y=x?- : : ne 
Formulate In the system , ais a real number. What is the minimum value 


y=a 
of a so that the system will have two solutions? 


Multi-Step A race-car driver is driving at a rate of y 10,800 miles per hour. How 
long does it take the driver to go 85 miles? Give the answer as a rational expression 
in simplest form. (Hint: distance = rate times time) 

a. Write the equation to find the driver’s travel time using the given values. 


b. Find the solution. 


Write Tell how to remove any coefficients of the x*-term in a quadratic equation 
before completing the square. 


Describe the transformation of f(x) = —x? + 2 from the parent quadratic function. 


Charlotte invested $1000 in an account that doubles her balance every 7 years. 

’ Does this situation model exponential growth or decay? Express the function that 
represents this situation. After 42 years, how many times will her balance have 
doubled? What will that balance be after 42 years? 
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I. Vocabulary The _______ is the number or expression under a radical 
symbol. 

Evaluate each expression for the given values. 

2. —x? — xy — y for x = —5 and y = —1 

3, b? + 3ab — a for a = —7 and b = —2 

4, ab — 5’ for a = 3 and b = 4 

5, 7y°z + 9 for y = —3 and z = —1 


New Concepts 


r= 
(S Online Connection 


www.SaxonMathResources.com 


The quadratic formula is one method used to solve quadratic equations. 
Recall the quadratic formula for a quadratic equation of the form 


ax? + bx + c= Qis: 
—b + V b? — 4ac 
2a 


In the formula, the expression under the radical sign, b? — 4ac, is called the 
discriminant. 


x= 


Consider the graphs below and the value of the discriminant for each equation. 
0=x-—4x4+3 

b — 4ac a=1,b=-4,c=3 
= (—4)’ — 4(1)(3) Substitute. 
=4 


There are 2 x-intercepts. The discriminant is positive. 


0=x —4x+4 

b? — 4ac a=1,b = —4,c=4 
=(—4)’ — 4(1)(4) Substitute. 
=0 


There is one x-intercept. The discriminant is zero. 


0=x —4x+5 


b? — 4ac a=1,b=—4,c=5 
(—4)* — 4(1)(5) Substitute. 
24 


There are no x-intercepts. The discriminant is 
negative. 
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Math Reasoning 


Analyze What does 

the discriminant 

tell about the real 
solutions of a quadratic 
equation? What does 
the discriminant not tell 
about the solutions of a 
quadratic equation? 
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The value of the discriminant indicates the number of solutions. 


Using the Discriminant 


For the quadratic equation ax? + bx + c = 0 where a + 0, find the value 
of the discriminant, b? — 4ac, to determine the number of real solutions, 
which represents the number of x-intercepts of the graph of its related 
function. 


If b? — 4ac < 0, then there are no real solutions and no x-intercepts. 
If b? — 4ac = 0, then there is one real solution and one x-intercept. 


If b? — 4ac > 0, then there are two real solutions and two x-intercepts. 


If b? — 4ac = 0, then there is one real solution, which means there is one 
x-intercept. The real solution is the x value at the vertex of the parabola, which 
will be on the x-axis. The solution is called a double root of the equation. 


Finding the Number of Solutions Without Solving 


Use the discriminant to find the number of real solutions to the equation. 
Then state the number of x-intercepts of the graph of the related function. 


x —3x+9=0 


SOLUTION 

bP — 4ac 

= (—3)* — 4(1)(9) Substitute. 
= 9 = 36 Simplify. 
= —27 


There are no real solutions, so the graph has no x-intercepts. 


2x? —3x-4=0 


SOLUTION 

b — 4ac 

= (—3)? — 4(2)(—4) Substitute. 
=9+32 Simplify. 
= 4] 


There are two real solutions, so the graph has two x-intercepts. 


2+ 8x+16=0 


SOLUTION 

bP — 4ac 

= 8 — 4(1)(16) Substitute. 
= 64 — 64 Simplify. 
= 0 


There is one real solution, so the graph has one x-intercept. 


eae 2 | Application: Baseball 


A baseball is thrown in the air with an initial velocity of 20 feet per second 
from 5 feet off the ground. Use the equation h = —16f + 20t + 5 to model 
the situation. Will the ball reach a height of 30 feet? 


Math Reasoning 
Generalize What are the 
values of a, b, and c in the 


quadratic equation 


aha SOLUTION 


h=—-16f + 20t+ 5 
30 = —16f + 20r+ 5 Substitute 30 for h. 
0 = —16f + 20t — 25 Set the equation equal to 0. 
Use the discriminant to determine if the ball will reach a height of 30 feet. 
b — 4ac = 20° — 4(—16)(—25) 
= 400 — 1600 
= —1200 


Since the discriminant of the equation is negative, there are no solutions. 
The ball will not reach a height of 30 feet. 


Lesson Practice —— = 


Use the discriminant to find the number of real solutions to the equation. Then 
state the number of x-intercepts of the graph of the related function. 


a. x? — 2x —35=0 


(Ex 1) 
b. 4x° + 20x + 25 =0 
(Ex 1) 
c, 2x —3x+7=0 
a. A football is punted from 2 feet off the ground with an initial velocity 
of 60 feet per second. Use the equation y = —16f + 60¢ + 2 to model 
the situation. Will the ball reach a height of 45 feet? 


Practice Distributed and Integrated 


as Find the value of the discriminant of the equation 3x? — x +2 = 0. 


2. The new rectangular basketball court at the high school has a width of 
C” 952 + x +36 anda length of 4x° + 2x + 2. What is the perimeter of the new 
court? 


3. Solve 6|z — 3| = 18. 
(74) 


4. Find 8!. 
(111) 
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A 10 


"S; 


(113) 


* 
(113) 


* 
(113) 


* 
(112) 


* 
(112) 


(112) 


alli. 


” (112) 
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Multiple Choice Which is a possible value for the discriminant of the equation 
graphed? 


A —5 B 0 
C3 D 5 


6. Model Draw the graph of a quadratic equation that has a discriminant 


that is greater than zero. 


7. Generalize Describe the values of the discriminant that indicate two real 


solutions. 
y=-~ +8 
8. Solve this system yeaa 10 by graphing. 
_  y=x +3 
9. Error Analysis Two students are solving the system of equations’ _ _ 3x4] 
by substitution. Which student is correct? Explain the error. =< 
Student A Student B 
y=r4+3 yp=-3x41 y=xX¥+3 y=-3x+1 
xX +3=—3x+1 xX+3—3x+1=0 
+34+3x-1=0 xX -3x+4=0 
+ 3x+2=0 no solution 
(x + 2)(x+ 1) =0 
So, x = —2, x =—l, and 
the solutions are (—2, 7) 
and (—1, 4). 


. Geometry For safety reasons, a guy wire must connect the top of a utility pole to 


the ground at a particular angle. The utility pole is located at the base of a hill 
described by the equation y = -5 + 2x. The equation for the correct angle of 
the wire is y = —x + 14. At what altitude on the hill should the ground stake be 
located? (Assume all dimensions are in feet.) 


In designing a necklace, a goldsmith places a gold wire on a workbench so that 
the wire takes on the shape of a parabola described by the equation y = 5 The 
goldsmith then lays a straight wire across the first so that the second follows the 
equation y = 4 + 6. Use a graphing calculator to determine the coordinates for the 
points of intersection. Round answers to the nearest whole number. 
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“12. Error Analysis Two students are finding the number of ways to choose a president 
and a vice president from a list of eight candidates. Which student is correct? 
Explain the error. 


Student A Student B 
_ H 8! 
¿P2 = (8-2)! gPy = 21 
_ 8! = 20,160 
~ 6! 
= 56 


13. (Dining) A restaurant offers a choice of 3 sandwiches, 3 chips, and 5 soft drinks. 
(111) 
How many different meal combinations are offered? 


@ H Probability A CD has 9 tracks. The CD player is set to play the songs randomly so 
that each song plays only once. What is the probability that the first 3 songs are 
the first 3 tracks in order? 


AS. Solve the equation Vx + 2 = 8. Check your answer. 


16. (Architecture ) (Architecture ) An architect is designing a structure that merges two different right 
” triangles along the hypotenuse of each triangle. The hypotenuse sl one triangle 
is Vx + 2 units long and the hypotenuse of the second is V 2x — 4. At what value 
of x are the two lengths equal? 


17. Graph the function f(x) = |x + 4l. 


“18. Multi-Step A plot of land is 143 square feet with dimensions of x and x + 2. What 
HO is the perimeter of the plot of land? 
a. Use the quadratic formula to find the dimensions of the plot of land. 


b. What is the perimeter of the plot of land? 


j 19. Multi-Step Emmanuel throws a football into the air. Its movement forms a parabola 
given by the quadratic equation h = —16f + 14t + 50, where A is the height in feet 
and f is the time in seconds. 

a. Find the time ¢ when the ball is at its maximum height. Round to the nearest 
hundredth. 
b. Find the time ¢ when the ball hits the ground. Round to the nearest hundredth. 


c. Find the maximum height of the arc the ball makes in its flight. Round to the 
nearest tenth. 


20. (Firefighting ) (Firefighting ) A forest ranger is stationed at the Delilah Lookout fire tower in the 
Sequoia National Forest in California. The distance d (in miles) he can see to 
the horizon can be estimated by the formula d = =. , where / is the height of 
the observer’s eyes (in feet) above sea level. If Delilah Lookout is located at an 
elevation of 5176 feet above sea level, write a radical expression that shows the 
distance the ranger can see to the horizon. 
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y= -2x +3 
21. Graph the system: 
(109) 


+3 


Aju 
> 


22. Analyze Compare —4.97° + vot + yo = 0 and —4.97 + vot = 0. 


23. Write the inequality that is graphed on the coordinate plane. 


*24. A projectile is shot up in the air from the ground with an initial 
113) : ; r i i 
velocity of 84 feet per second. Using y = —16f + 84t, write an equation to model the 
situation and use the discriminant to determine if the projectile will reach a height 
of 200 feet. 


25. Find the roots of 36x = 9x? + 36. 


26. (Finance ) The amount of money Ricardo has after x years of investing $100 at his 
(09 Tocal bank is f(x) = 100(1.065)*. Which graph could represent this function? 
A 


27. Multi-Step The time in minutes ¢ it takes for a projectile to strike the ground is 
’ described by the equation —4.9? — 29.4t + 34.3 = 0. 
a. Write the quadratic equation in the form x? + bx = c. 


b. Find the real-number solutions by completing the square. 


c. At what time does the object strike the ground? Explain your answer. 


28. Verify The fifth term a a geometric sequence is Pi The first is —81. Randy thinks 
*” the common ratio is + 3: Robin says it could be —>. Could both be correct? Explain. 


p 29. If a quadratic function has been vertically compressed, does that mean the 
ay parabola is wider or narrower than the parent quadratic function f(x) = x°? 


„30. For all real values of the domain, describe the relationship between the graphs of 
omy’ an exponential growth and an exponential decay function. 
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Graphing Radical Functions 


l Graphing Calculator Lab (Use with Lesson 114) 


A graphing calculator can be used to graph radical functions and to locate L 


points on the graph. yr 
Graph the function y = 2y x — 1. : 
1. To enter the equation into the Y= editor, press [ Floti Fietz Flots | 


= 
the key. Then press 2 BD E 
=| we. 


2. Graph the function by pressing EEE) 
6:ZStandard. 


3. Press and use the P key to move along 
the x-axis until the cursor locates a point on 
the graph. 


The first point on the graph appears to 
be (1.064, 0.505). 


TIZH EH =i) 
4. Investigate actual points on the graph of 


y=2Vyx-l1l. 


TBLSET 


Press WB CE 0 1. Then press 


TABLE n=L.ġ628298 |T=.50529116 


The first point on the graph is (1, 0). Note that TABLE, SETUP 


this is different from (1.064, 0.505); the graph oTbl=18 

i Indente Ask 
does not appear to pass through the point (1, Derend: Azk 
0). Therefore, it is important to use the Table 
feature to determine values of the function. 


Lab Practice 


a. Graph the function y = 3y x + 2. At what point does the graph start? 


b. Graph the function y = 2y x + 2. At what point does the graph start? 


Lab 10 775 


1. Vocabulary Radicals that have the same radicands and roots such as 


we 2/7 + 4V7 are , and radials that have different radicands and/or 
roots such as 4V7 + 2V/11 are 

Add or subtract. 

2. —6V2 + 8V2 3. 315 — 13V5 

(69) (69) 

Find each product. 

4. (7 + V6)(4 — V9) 5, (V3 — 12) 

(76) (76) 


New Concepts The square root of a number x is the number whose square is x. 
V9=3 Feo 
The square root of x can be a function. For the function y = Vx when x is 9, 
y is 3 since the square root of 9 is 3. Use the table to make connections with 


the graph. 
Math Language x y 
A function is a 
mathematical 0 0 
relationship that pairs Í j 
each value in the domain 
with exactly one value in 4 P 
the range. 
3 
16 | 4 
A square-root function is a function that contains a square root of a variable. 
= Example $] Graphing a Square-Root Function 
Make a table of y = 2Vx + 1. Then graph the function. 
SOLUTION 
Hint Evaluate the function when x is 0, 1, 4, and 9. 
Try choosing x values y= 2/0 +1= 2(0) +l=1 x y 
that are perfect squares. 
This may make it easier y= 2V1 +1=2(0)+1=3 0 1 
M y=2V4+1=2(2)+1=5 TE 
y=2V9 4+ 1=2(3)+1=7 
4 5 
9 7 


Online Connection 
www.SaxonMathResources.com) In order for a square root to be a real number, the radicand cannot be negative. 
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Math Language 


Remember that the 
domain is the set of 
possible input values for 
a function. 


Hint 


When graphing square- 
root functions, always 
plot the smallest value 
for x so that the graph 
will be complete. 


= Example H Determining the Domain of a Square-Root Function 
Determine the domain of y = Vx — 4. 


SOLUTION 


The domain is the values for x that make the radicand greater than or equal 
to zero. Solve x — 4 > 0. 


x-4>0 
x>4 Solve for x by adding 4 to both sides. 


Set the radicand greater than or equal to 0. 


The domain is the set of all real numbers greater than or equal to 4. 


Determine the domain of y = 3 ~44-7. 


2 
SOLUTION 
7 +4>0 Set the radicand greater than or equal to 0. 
o > —4 Subtract 4 from both sides. 
x>-8 Multiply both sides by 2. 


The domain is the set of all real numbers greater than or equal to —8. 


All square-root functions look similar to the graph of y = Vx, which is 
called the parent function. A transformation of a function is an alteration of 
the parent function that produces a new function. 


Compare the parent function y = Vx to the function y = Vx + 3. 


x y=vx | y=vx +3 
0 3 

l l 4 

4 2 5 
3 6 

16 4 7 


The function y = Vx + 3 has been shifted 3 units up from the parent 
function y = vx. Transformations that involve vertical and horizontal 
shifting are called translations. 


Transformations of the Graph of f(x) = /x 


Vertical translation: The graph of f(x) = Vx + c is c units up from the 
parent graph if c > 0 and the graph is c units down from the parent graph 
if ¢ <0, 


Horizontal translation: The graph of f(x) = Vx = c is c units to the right 
of the parent graph if c > 0 and the graph is c units to the left of the 
parent graph if c < 0. 
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= Example Fy Translating the Square-Root Functions 


Describe the transformations applied to the 
parent function to form y = Vx — 3. 


SOLUTION 


This function can be written in the form 

f(x) = Vx + c by changing —3 to + (—3). The 
function can be written as y = Vx + (—3) which is 
a translation of the parent function that shifts the 
graph 3 units down. 


Describe the transformations applied to the parent function to form 
y=Vx+2. 


SOLUTION 


This function y = yx + 2 is written in the form f(x) = Vx = c, where c is 


Math Reasoning —2, which is a translation of the parent function 2 units left. 


Analyze What is the 


domain of g(x) = V—x? Reflections of the Graph of f(x) = vx 
If f(x) = Vx, then g(x) = —Vx is a reflection of the graph of f across 
the x-axis. 
If f(x) = Vx, then g(x) = V—x is a reflection of the graph of f across 
the y-axis. 


Example Reflecting a Square-Root Function 


Describe the transformations applied to the 
parent function to form y = — vx. 


SOLUTION 


The graph of y = —V*x isa reflection of the 
parent function over the x-axis. 


Describe the transformations applied to the 
parent function to form y = /—x + 3. 


SOLUTION 


The graph of y = V—x + 3 is a reflection of the parent function over the 
y-axis, and then a vertical shift of 3 units up. 
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= Example H Application: Horizon 


The distance d (in kilometers) that Meliza can see on a clear day to the 
horizon from a height of h meters is approximately d = y 15h. Find the 
distance she can see from a height of 2160 meters. 


SOLUTION 
Evaluate d = V 15h for h = 2160 m. 
d =4/15(2160) 


= y 32400 = 180 


180 km is the distance she can see from a height of 2160 m. 


Lesson Practice 


r a. Graph y = 3V x + 1 using a table. 


Determine the domain of each of the following functions. 


b. f(x) = Va e f(x) =Vx—2 
Describe the transformations applied to the parent function to form the 
| function. 


f(x) = Vx -2 f(x) =Vx 


oat A S 3) 

f. f(x) =-Vx+3 ae ees 

h. (Physics) (Physics) An acorn fell from a ne ‘imb, The function t = 0.45Vx 
represents how many seconds it takes something to fall from a height of 


x meters to the ground. Estimate how long it would take the acorn to fall 
if the limb were 8 meters above the ground. 


(Ex 4) 


(Ex 


Practice Distributed and Integrated 


Solve. 
1. |z+5|4+ 11 =10 2. 10x? = 70x 
(74) (98) 


5 2 3 


L 44,2 -2-2 
op i 99 X+1 x 10x 


nb Multiple Choice Evaluate the equation y = yx + 6 — 1 for x = 2. 
"Ay B V7 C 22-1 D no solution 


“6. (Oceanography) A good approximation of the speed of a wave in deep ocean water 
is given by the equation y = V10d. In this equation, y is the wave’s speed in meters 
per second and d is the ocean’s depth in meters. What is the speed of a wave if the 
depth is 400 meters? Round to the nearest whole number. 


*7, Analyze Given the function f(x) = y= E 1, for what values of x will f(x) be 
(114) 3 
greater than 5? Show your work. 


78. Analyze Explain how to graph f(x) = Vx — 2 + 3 in terms of its parent function. 
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9. 
(113) 


*10. 
( 


oy, 


“12. 


13 


(112) 


*14, 


(112) 


*15. 


(112) 
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Find the value of the discriminant of the equation 2x? — 5x — 4 = 0. 


Error Analysis Two students are using the discriminant to find the number of 
real solutions to the equation 5x* — 3x = 2. Which student is correct? Explain 
the error. 


Student A Student B 
Ske oa =I 5x° —3x =2 
bP — 4ac = (—3)? — 4(5)(2) 5x — 3x -2=0 
=9— 40 bP — 4ac = (—3)* —4(5)(—2) 
= —3] =9+ 40 
= 49 
As the discriminant is negative, As the discriminant is positive, 
there are no x-intercepts. there are two x-intercepts. 


Geometry The length of a rectangle is x + 12 inches and the width is x + 8 inches. 
Is there a value for x that makes the area of the rectangle 50 square inches? 
Explain your reasoning. 


Multi-Step The equation 288 = (3 + x)(6 — x) can be used to determine if the base 
ofa rectangular box with a length of (3 + x) inches and a width of (6 — x) inches 
can have an area of 288 square inches. 

a. Write the equation setting it equal to zero. 


b. Use the equation to find the values of a, b, and c. 
c. Find the value of the discriminant. 


d. Can a box with these dimensions be made? Explain. 


Solve thi wien 
. Solve this system by graphing: yarin 
: ; yH=xr+4x 
Error Analysis Two students are solving the system of equations © _ _ 4 by 
substitution. Which student is correct? Explain the error. 7 
Student A Student B 
y=xr+4x y=-4 y=xr+4x y=-4 
xX + 4x = —4 xX + 4x = —4 
(x? +4x)—4=0 (x? + 4x) +4=0 
xX +4x-4=0 xX +4x+4=0 
no solution (x + 2)(x + 2) =0 So, x = —2, 


and the solution is (—2, —4). 


(Physics ) Miguel is standing at the base of a ramp. He tosses a ball into the air. The 
path of the ball is described by the equation y = —x? + 7x. The equation y = x 
represents the ramp. At what altitude does the ball strike the ramp? Assume that 
dimensions are in feet. 


. Measurement On what scale would the distance between the x-coordinates in the 


x 


y : 
solution set of the system r 6 be 8 centimeters? 
y=4x— 


Saxon Algebra 1 


1l. 


18. 


19 


(108) 


(109) 


21. 


(110) 


Graph the function f(x) = |x| — 2. 


a temperature outside yesterday was 65°. Today the temperature 


. Determine if the set of ordered pairs {(6, 3), (4, 2), (2, 1), (8, 4)} satisfies an 


exponential function. 


20. (Engineering) A small bridge has a weight limit of 8000 pounds. A photographer 


wants to photograph at least 5 vehicles on the bridge. The cars weigh about 
1800 pounds each and the motorcycles weigh about 600 pounds each. There 
must be at least one car and four motorcycles in the photo. Graph a system of 
linear equations to describe the situation. Give two combinations of cars and 
motorcycles that are solutions. 


Use the quadratic formula to solve x? = 19x — 60. Check the solutions. 


22. Multiple Choice There are three numbers in a locker combination: 19, 22, and 28. 


(111) 


N23. 


(111) 


How many different ways can the numbers be arranged? 
A 3 B 6 C 12 D 24 


Write Explain what types of situations apply to permutations. 


24. Multi-Step In a bowling lane, the distance (d) from the foul line to the center of 


(101) 


the Number 1 pin should be 60 feet and should vary from this length by no more 
than 4 inch. 

a. Convert 60 feet to inches. 

b. Write and solve an absolute-value inequality that models the acceptable 


distances from the foul line to the center of the Number 1 pin. 


c. If the diameter of the base of the Number 1 pin is 4t inches, what is the shortest 
possible distance between the foul line and the front of the Number 1 pin? 


25. Evaluate y = V 2x + 3 for x = 8. 


(114) 


(104) 


26. Mr. Kinsey’s property is in the shape of a right triangle. The legal description 


states that the property has an area of 900 yd? and that the base of the property is 30 
yards longer than the height. What are the actual dimensions of the property? 


27. Multi-Step A company gives its employees a 4% raise at the beginning of every year. 


(105) 


28. 


(106) 


29. 


(Inv 10) 


30. 


(In 11) 


This year, Jordan earns $32,000. 
a. Write a rule that can be used to find Jordan’s salary after n years. 


b. How many years will it take for Jordan to earn $40,000? 


c. What will Jordan’s salary be in 12 years? Round to the nearest cent. 


Analyze Write the radical equation yx + 3 = 2x so that the equation has no radical 
and is equal to zero. 


Has the graph of the parent quadratic function been stretched or compressed to 
produce the graph f(x) = 4x? + 2? 


Describe the similarity and difference between the graphs of f(x) = 3* and 
g(x) =4-3*. 
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1. Vocabulary The polynomial x — 5x? + 3x* — 1 writtenin——— — form 
‘is38 — Se +x l. 


Find the degree of each polynomial expression and write the polynomial in 
descending order. 


2.8 +9 + 2x 3. 2x? — 6x + x* 
(53) (53) 


A Simplify (125)>. 


5. Multiple Choice Which value is equivalent to V —343? 
Ag B -7 C 1143 D -114.3 


New Concepts A cubic function is a polynomial function in which the greatest power of any 


Reading Math 
The equation y = x? is 
read, “y is equal to x 


cubed” or “y is equal to x 
to the third power.’ 


Online Connection 
www.SaxonMathResources.com 
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variable is 3. In other words, a cubic function is a polynomial function of 
degree 3. 

The degree of a polynomial function determines many characteristics of its 
graph. 


Function x-Intercepts ; 
Type Graph Degree (oie) End Behavior 
Ends go in 
Linear 1 1 opposite 
directions. 
Ends go in 
Quadratic 2 2 the same 
direction. 
Ends go in 
Cubic 3 3 opposite 
directions. 


Math Reasoning 


Generalize Which 
transformation changes 
the graph of y = x? into 
the graph of y = —x*? 


Math Reasoning 


Verify In Example 2a, 
how can you check 
whether x = 1 is the 
exact solution or not? 


Hint 


Another way to solve 

2 = —2x? — 7 is to graph 
y=-—2x*—7andy=2, 
and then to find the x 
value(s) at their point(s) 
of intersection. 


The parent function for cubic polynomials is y = x°. The graph of y = —x° is 
related to the graph of the parent function y = x°. 


Example 1 | Graphing Cubic Functions 


Evaluate the cubic parent function y = x° and the function y = —x° for 
x = —2, —1, 0, 1, and 2. Then graph the functions. 


SOLUTION Make tables of values. Then plot points to graph the functions. 


x —2 -1 0 1 2 
y —8 —1 0 1 8 
x —2 -1 0 1 2 
YX 8 1 0 =] —8 


= Example py Solving Cubic Equations by Graphing 


Solve 0 = x* — 1 by graphing. 
SOLUTION 


To solve 0 = x° — 1, begin by graphing the related 
function y= x°— 1. 


Then find the x-intercepts of y = xX? — 1 since these 
are the x-values where y = 0. 


The only x-intercept is near 1, so the approximate 
solution to 0 = xX — lisx x 1. 


Solve 2 = —2x* — 7 by graphing. 
SOLUTION 


Write 2 = —2x* — 7 so that one side is equal to 
zero. Then graph the related function and find its 
x-intercepts. 


Subtracting 2 from both sides of 2 = —2x*? — 7 
gives the equation 0 = —2x* — 9. To solve 

0 = —2x* — 9, graph the related function 

y= 2x? —9. 


The only x-intercept is between —1 and —2, at about —1.7. 


The approximate solution to 2 = —2x* — 7 is x = —1.7. 
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Graphing 
Calculator Tip 


For help with graphing 
functions, refer to the 
graphing calculator 
keystrokes in Lab 3 on 
p. 305. 


Math Language 


Remember that the 
zeros of a function are its 
x-intercepts or solutions. 


784 Saxon Algebra 1 


3| Solving Cubic Equations Using a Graphing 
Calculator 


Solve —2x? = x — 1 by graphing on a graphing calculator. 


SOLUTION 


Write —2x? = dx — 1 so that one side is equal 
to zero. Then graph the related function and 
find its x-intercepts. 


Y1=.5hr et ens 1 


Adding 2x? to both sides of the original 
equation gives the equation 0 = $x +2x?-1. 
Use the graphing calculator to graph the related 
function y = tx + 2x? -1, 


n=" BEA06S8 [Y= 15040242 


The graph shows that there are three x-intercepts. Trace to estimate 
their values. 


The approximate solutions are x ~ —3.9, 
x = —0.8, and x = 0.7. 


For better estimates, use the Zero function. 
To the nearest hundredth, the solutions are 
x = —3.87, x = —0.79, and x = 0.66. 


caro 
n= "2.866198 |W=1E “Le 


= Example EJ Application: Volume of a Cube 


A cube of pure gold weighing 100 pounds would have a volume of about 
143 cubic inches. Use a graphing calculator to estimate the side length of 
a 100-pound cube of gold. 


SOLUTION 


The formula for the volume of a cube is V = s. 


To graph this equation on a graphing calculator, 
let y represent V and x represent s. Then graph 
ERA 


Adjust the window to make sure that 143 is 
included in the y-values. 


nap 2240486 a Y=143.3076E o 


Window Settings 


Xmin = 0 
Xmax = 12 
Ymin = 0 
Ymax = 200 


Trace to estimate the x-value where y = 143. 
When y = 143, x = 5.2. 


The side length of a cube of gold weighing 100 pounds would be about 
5.2 inches—about the width of a DVD case. 


Lesson Practice 


aot, eS 
ook Graph y= x +1. 


b. Solve 0 = —4x° by graphing. 


(Ex 2) 
eS Solve 3 = —x° + 8 by graphing. 


: d, Solve x? — 4 = ix by graphing on a graphing calculator. 


a e, The volume of a rectangular prism is represented by the equation 
V = x + 4. Use a graphing calculator to find the volume when 
x = 25.5 units. 


Practice Distributed and Integrated 


Solve and check. 
k2 _ x—6 2 x-4 _ x+5 
o9 x+7 3x+21 oo) x+1 2x+2 


pa Graph the cubic function y = t, Use it to solve the equation 0 = $x, 


*4. Multiple Choice Which equation represents a cubic function? 
(115) 2 
A y=3x-—4y B y=6x°4+2 


Cy=x-4x41 D y=10x* 4+ 3x°—5 


>. (Capacity ) The volume of a box is represented by the equation V = x? — 4. Use a 
table or graph to find the value of x that corresponds to a volume of 23 cubic 
units. 


6. (Games ) The volume of a whiffle ball is represented by the equation V = irr, Use 

oa) graphing calculator to graph the equation and then use the graph to estimate the 
volume of air in a ball with a radius of 2 inches. 

ae Write Describe the characteristics of the graph of a cubic function. 


AN e Formulate Write an example of a cubic function. 
115) 


a8 Evaluate y = y 4x — 5 for x = 3. Round to the nearest tenth. 


*10. Error Analysis Two students are evaluating the equation y = V 2x — 5 + 2 for 
“ = 6. Which student is correct? Explain the error. 


Student A Student B 
y=v2x-—542 y=V2x—5+2 
y=V2.6—5+2 y=V2.6—5+2 
y=v2 +2 y=V i= +2 

y=v7+2 
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1, 


12. 


(113) 


*13. 
a 


a 
13) 


™ 15. 
(113) 


16. 
(108 


17. 
(109) 


O 18. 


“19. 


20, 
(11 
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Multi-Step An apple fell from a tree limb. The function ¢ = 0.45./x represents how 
’ long it takes an object to fall from a height of x meters. 
a. Graph the function. (Hint: Increment the x-axis by | and the y-axis by 0.1, and 
if a graphing calculator is not used, then use the following values for 
x: 0, 4, 9, and 16.) 
b. Use the graph to estimate how long it took the apple to fall if the limb was 
12 meters above the ground. 


Use the discriminant to find the number of real solutions of the equation 
6x° + 2x -1=0. 


Error Analysis Two students are using the discriminant to find the number of real 


” solutions to the equation 2x? + 3x — 4 = 0. Which student is correct? Explain the 


error. 
Student A Student B 
2x + 3x-4=0 2x? + 3x-4=0 
b — 4ac = 3° — 4(2)(4) bP — 4ac = 3° — 4(2)(—4) 
= 9 — 32 = D e 32 
= —23 = 41 
As the discriminant is As the discriminant is positive, 
negative, there are no there are two x-intercepts. 


x-intercepts. 


(Gardening ) The length of a garden is 6 + x meters and the width is 10 — x meters. 
Write an equation to model the area of the garden, and use the discriminant to 
determine if there is a value for x that will allow the area of the garden to be 

50 square meters. 


Measurement The length of a fence is 15 — x feet and the width is 12 + x feet. 
Can the fence enclose an area of 200 square feet? Explain. 


Determine if the set of ordered pairs (=, 1), (-1, 3), (-2, +), (—4, a) 
satisfies an exponential function. 


21x + 7y > —14 
Graph the system A ‘ 
5y = =x +2 


Geometry If the area of the triangle is 48 square units, what are the lengths of 
the base and the height to the nearest whole number? 


x+4 
Graph the cubic function y = 3x°. Use it to solve the equation 0 = 3x’. 


A new 3-digit area code is being created for new telephone numbers. If the first 
’ digit must be even but not 0, the second digit is 0 or 1, and the third digit can be 
any number except 0, how many new area codes are possible? 
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21. 


Multiple Choice Which system of equations has the solution (—1, 1)? 


A y=x By=x 
y=x+6 y=6 

Cry=xr Dy=x 
y==2%= l y==x46 


*22. Analyze A system of three equations consists of a quadratic, given by 


(Inv 


= x° — 3, and two linear equations. One linear equation intersects the parabola 
at two points. If the second linear equation is parallel to the first, how many 
solutions does the system have? Explain. 


: Candida has plans to shop for hair bows and does not plan on 


spending more than $20. Each big bow costs $5 and each small bow costs $2. 
Write an inequality and graph it to describe the situation. 


24. Solve —x* + 2 = —7x by using a graphing calculator. Round to the nearest tenth. 


25. Multiple Choice Solve x? + 7 = —42. 


27. 


(106) 


A7 B +7 C no solution D +7V1 


. (Phone Chains ) In order to relay information quickly, staff at a school use a phone 


chain. The superintendent first notifies 3 people of a snow day. In the second set of 
calls, these 3 people each call 2 people. Each person called then calls 2 other people. 
How many sets of calls need to be made to notify 96 people? 


Multi-Step A square frame is to be made so that its side length is Vx + 1. 
a. What is the perimeter of the square? 


b. For what value of x will the perimeter of the frame be equal to 8 units? 


28. Generalize Look at the function f(x) = — 0.5| x|. How can you find the direction of 


(107) 


the “V” without graphing it? 


29. (Football) The distance d from the goal post in feet of a football during a field goal 


(107) 


30, 


kick is represented by the function d = | 60t — 90 | where is the time in seconds. 
If the ball were kicked at 80 feet per second how would the graph change? 


Write, in order, the function that grows the slowest to the one that grows the 
’ fastest: exponential, linear, quadratic. 
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Solving Simple and Compound Interest 
Problems 


| Warm Up d Vocabulary Two equivalent ratios form a 


sa Change 24% to a fraction and a decimal. 


l . 
ae Change 79 t0 a decimal and a percent. 


A Find 25% of 250. 
2 36 is what percent of 1125? 


New Concepts Money that is borrowed or invested is called principal. Interest is money paid 


Math Language 


Even though the account 
value grows as interest is 
earned, simple interest is 
only paid on the original 
amount deposited into 
the account. 


Fa 
cS Online Connection 


www.SaxonMathResources.com 
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for the use of that money. If money is borrowed, interest is paid. If money is 
invested, interest is earned. 


Simple interest is interest paid on the principal only. To find simple interest, 
use the formula J = Prt. 


Simple Interest Formula 
T= Prt 
the amount of interest 


the annual rate, a percent expressed as a decimal 


I 
P | the principal 
r 
t 


the time in years 


Example 1) Finding Simple Interest 


(a.) An account is opened with $4000. The bank pays 5% simple interest 
annually. How much interest will be earned in 3 years? 


SOLUTION 
Use the simple interest formula. 


The principal P is 4000. The rate r is 5%, or 0.05. The time ¢ is 3. 


I= Prt Write the formula, then evaluate. 
= 4000(0.05)(3) Substitute the values of the variables. 
= 600 Simplify. 


The account will earn $600 interest in 3 years. 


Hint 


The time in the simple 
interest formula must 
be in years. There are 
12 months in 1 year. To 
change the units from 
months to years, divide 
by 12. 


$12,500 is invested for 15 years at 4% simple interest. How much 
money will be in the account after 15 years? 


SOLUTION 
Use the simple interest formula. 


The principal P is 12,500. The rate r is 4%, or 0.04. The time ¢ is 15. 


I= Prt Write the formula, then evaluate. 
= 12,500(0.04)(15) Substitute the values of the variables. 
= 7500 Simplify. 


The account will earn $7500 interest in 15 years. 


Add this interest to the original amount invested to find the total amount in 
the account. 


12,500 + 7500 = 20,000 
There will be $20,000 in the account after 15 years. 


$6000 is borrowed at 8.5% simple interest. The total amount of 
interest paid is $2040. For how many years was the money borrowed? 


SOLUTION 
Use the simple interest formula and solve for t. 


The principal P is 6000. The interest Z is 2040. The rate r is 8.5% or 0.085. 


I= Prt Write the formula. 
2040 = 6000(0.085)z Substitute the values of the variables. 
2040 = 510t Simplify. 

4=t Divide both sides by 510. 


The money was borrowed for 4 years. 


(d.) After 18 months, $738 had been earned on an $8200 investment. What 
was the interest rate? 


SOLUTION 
Use the simple interest formula and solve for r. 


The principal P is 8200. The interest J is 738. The time t is £ = 1.5 years. 


L= Fii Write the formula. 
738 = 8200 er» 1.5 Substitute the values of the variables. 
738 = 12,300r Simplify. 
0.06 =r Divide both sides by 12,300. 


Convert 0.06 to a percent. The interest rate was 6%. 
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Math Reasoning 


Justify Explain why the 
formula for interest 
compounded annually 
is A = P(1 + r)'. 


Hint 


Use a calculator to 
evaluate the power and 
to multiply the result by 
the principal. 
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The amount in an account grows faster with compound interest. Compound 
interest is interest that is paid on both principal and on previously-earned 
interest. The compound interest formula gives the total amount accumulated 
after a given number of years. 


Compound Interest Formula 
oe r nt 
a=P(1+) 


the total amount after t years 


the principal 
the annual rate, a percent expressed as a decimal 


the time in years 


SSS 


the number of times interest is compounded each year 


Example 2! Finding Compound Interest 


$5000 is invested at 6% compounded annually. Find the value of the 
investment after 10 years. 


SOLUTION 
The principal P is 5000. The rate r is 6% or 0.06. The time ¢ is 10 years. 


A=P(1+r)' Write the formula, then evaluate. 
= 5000 - (1 + 0.06)” Substitute the values of the variables. 
= 5000 - (1.06)! Simplify inside the parentheses. 
= 5000 + 1.790847697 Simplify the power, and do not round. 
= 8954.24 Multiply, and round to the nearest penny. 


The value of the investment will be $8954.24. 


$5000 is invested at 6% compounded quarterly. Find the value of the 
investment after 10 years. 
SOLUTION 


The principal P is 5000. The rate r is 6% or 0.06. The time ¢ is 10 years and 
n = 4 because quarterly means four times per year. 


A= Pp(1 + zy" Write the formula, then evaluate. 
= 0.06 \40 , 
= 5000/1 + a Substitute the values of the variables. 
= 5000 - (1.015) Use the order of operations to simplify. 
= 5000 « 1.814018409 Simplify the power and do not round. 
= 9070.09 Multiply and round to the nearest penny. 


The value of the investment will be $9070.09. 


= Example Ey Comparing Simple and Compound Interest 


An account has $1000 and earns 20% simple interest. Make a table to 
find the total amount in the account after 1, 2, 5, and 10 years. 


Caution SOLUTION 

Be sure to add the Years Prt=I Total in Account 
interest paid to the 

original principal to find l (1000) (0.20)(1) = 200 $1000 + $200 = $1200 
thetotal amounitin the 2 | (1000)(0.20)(2) = 400 | $1000 + $400 = $1400 


account. 


5 | (1000)(0.20)(5) = 1000] $1000 + $1000 = $2000 
10 | (1000)(0.20)(10) = 2000 | $1000 + $2000 = $3000 


An account has $1000 and earns 20% interest compounded annually. 
Make a table to find the total amount in the account after 1, 2, 5, and 


10 years. 
SOLUTION 
Years A=P(1+nr)' Total in Account 
1 A = 1000(1 + 0.20)! $1200 
2 A = 1000(1 + 0.20)? $1440 
5 A = 1000(1 + 0.20)° $2488.32 
10 | A= 1000(1 + 0.20)" $6191.74 


c.| Use the table in a to graph the account earning simple interest and the 
table in b to graph the account earning compound interest on the same 
coordinate plane. Compare the growth of the two accounts over time. 


SOLUTION 
$8,000 


$6,000 


Compound Interest 


$4,000 


$2,000 


Total Amount in Account 


$0 


Years 


Simple interest grows /inearly because it adds the same amount each year. 
Compound interest grows exponentially because it pays interest on the 
previously-earned interest as well as the principal. The account earning 
compound interest grows more rapidly than the account earning simple 

| interest. 
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Math Reasoning 


Analyze Why was the 
man’s account value less 
than the woman's? 


= Example J Application: Retirement Investments 


Two people plan to retire at age 65. A 25-year-old woman invests $2000 in 
a bond that pays 7% per year, compounded annually. A 45-year-old man 
invests $5000 in a bond that pays 7% per year, also compounded annually. 
Whose investment will be worth more when they reach retirement age and 
by how much? 


SOLUTION 

Use A = P(1 +r)‘ to calculate the value of the investment for each person. 
For the 25-year-old woman, P = 2000, r = 0.07, and t = 40. 

A = 2000(1 + 0.07)” Substitute. 

A = 2000(1.07)” Add inside the parentheses. 

A = 29,948.92 Simplify using the order of operations. 
The total value of her account will be $29,948.92. 

For the 45-year-old man, P = 5000, r = 0.07, and t = 20. 

A = 5000(1 + 0.07)” Substitute. 

A = 5000(1.07)” Add inside the parentheses. 

A = 19,348.42 Simplify using the order of operations. 


The total value of his account will be $19,348.42. The woman’s investment 
will be worth $10,600.50 more. 


Lesson Practice 


(Ex 


(Ex 1) 


(Ex 1) 


(Ex 1) 


Ex 


(Ex 2 


a. An account is opened with $5600. The bank pays 4% simple interest 
1) ; : f 
annually. How much interest will be earned in 10 years? 


b. $25,000 is invested for 12 years at 6% simple interest. How much will be 
in the account after 12 years? 


c. $4500 is borrowed at 2.5% simple interest. The total amount of interest 
paid is $562.50. For how many years was the money borrowed? 


d. After 15 months, $130 had been earned on a $2600 investment. What 
was the interest rate? 


e. $12,000 is invested at 4% compounded annually. Find the value of the 
’ investment after 30 years. 


f. $12,000 is invested at 4% compounded quarterly. Find the value of the 
investment after 30 years. 


g. An account has $2500 and earns 12% simple interest. Complete the table 


x3) to find the total amount in the account after 1, 2, 5, and 10 years. 
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Years | Prt = I Poren f 
1 
2 
5 
10 


h. A second account has $2500 and earns 12% compounded annually. 


(Ex 3) 


5, and 10 years. 


Complete the table to find the total amount in each account after 1, 2, 


Total 
Principal | Rate | Years | Amount in 
Account 
$2500 | 12% 1 
$2500 | 12% 2 
$2500 | 12% 5 
$2500 | 12%} 10 


i. Use the table in problem g to graph the account earning simple interest 


(Ex 3) 


and the table in problem h to graph the account earning compound 


interest on the same coordinate plane. Compare the growth of the two 


accounts over time. 


j. (Retirement Investments ) Two people plan to retire at age 60. A 30-year-old 


(Ex 4) 


Practice Distributed and Integrated 


man invests $4000 in a bond that pays 5% per year, compounded annually. 
A 40-year-old man invests $6000 in a bond that pays 5% per year, also 
compounded annually. Whose investment will be worth more when they 
reach retirement age and by how much? 


*1. $900 is invested at 3% simple interest for 5 years. How much interest is 


(116) 
earned? 


AN A Write Explain the difference between simple and compound interest. 


*3. Formulate The graph shows the value of a money market account that pays 


(116) 


Total Amount in Account 


Years 


compound interest. How much principal was originally invested? 


E4 (Population ) The exponential function y = 3.45(1.00617)* can model the 


approximate population of Oklahoma from 2000 to 2006, where x is the 
number of years after 2000 and y represents millions of people. Assuming the 
model does not change, predict when the population will reach 4 million? 
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om 
a 


* 
(116) 


* 
(116) 


* 
(115) 


5. Multiple Choice $600 is invested at 11% simple interest. What is the value of 


the investment after 14 years? 
A $924 B $1524 C $2586.26 D $92,400 


6. Over the past 20 years, a mutual fund averages paying 


10% interest compounded annually. If a woman had invested $3000 
originally, how much would her account be worth now? 


7. Graph the cubic function y = —3x°*. Use the graph to find the roots of the equation. 


8. Error Analysis Two students write the equation “y equals x cubed plus 


(115) 


five.” Which student is correct? Explain the error. 


Student A Student B 
y= ie +5 y= x2 +5 


9. Geometry The formula for the volume of a cube is V = s*. Graph the 


(115) 


*10. 


(115) 


11. 


(114) 


12 


(114) 


*13. 


(114) 


equation and find the volume of the cube if the side length is 2 units. 


Multi-Step The volume of a packing container is given by 
the function y = x? + 5. 
a. Make a table of values for the equation. 


b. Graph the equation. 


c. Find the volume when x is 3 feet. 


Evaluate y = 3y 7x + 2 — 7 for x = 


: The speed at which an object in free fall drops is modeled by the 


equation y = 8Vx. In this equation, y is the speed in feet per second and 
x is the distance fallen in feet. What is the speed of an apple after it falls a 
distance of 8 feet? Round to the nearest tenth. 


Error Analysis Two students are determining the domain and range of the 
function f (x) = Vx — 5 + 1. Which student is correct? Explain the error. 


Student A Student B 
Ax) =vVx-541 Kx) =vVx-541 
x-4>0 x—520 
x24; yz0 x 2 Se VY = Il 


14. Measurement The function s = VA gives the side length of a square with area A. 


(114) 
15. 
(109) 


16. 


(110) 


794 


What is the side length of a square that has an area of 625 square feet? 


2 
>tzxy—4 
Z5% 


Graph th t 
rap SVE 546 


Use the quadratic formula to solve 46 + 16x = —x*. Find approximate answers 
to four decimal places. 
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17. (Sports ) The American League Central Division in Major League Baseball has 
” 5 teams. How many different ways are there for the teams to finish first through 
fifth? 


Le Olve this system by graphing: y=-x-4 : 


19. Multiple Choice How many x-intercepts does the equation y = 4x° + 8x — 2 have? 


A 0 B 1 C 2 D 3 


AN 20. Write Explain what the discriminant tells about the graph of a quadratic 
equation. 


a 
Al. Solve 4x? + 8 = —6x by using a graphing calculator. Round to the nearest tenth. 


22. Solve and graph the inequality |4x — 3| + 1 > 10. 


23. (Structural Engineering ) The water pressure p on a dam is a function of the depth 


°” Of the water x behind the dam: p = 4905Vx. For what value of x is the pressure 


equal to 44,145? 


24. Multi-Step Graph the function f(x) = |x| — 4, and then translate the function to 
O the left by 2. What is the vertex of this new function? 


“25. $4500 is borrowed at 3.5% simple interest. The total amount of interest paid is 
C9 $1260. For how many years was the money borrowed? 


*26, (Credit Cards ) A man uses a credit card to make a $1200 purchase. The credit card 
i charges 22% annual interest compounded monthly and requires no payments for 
the first year. At the end of one year, how much will he owe? 


2. Justify Why is f(x) = 4(—2)* not an exponential function? 
28. Multi-Step Study the numbers in the sequence. 
ii 2, 
3 3 
a. Find the pattern. 


b. What is the next term in the sequence? 


; 29. If f(x) = 3x? — 12x + 2, where is the axis of symmetry located? Give the x- and 
a y-coordinates of the vertex. 


„30. Identify which function is linear, quadratic, exponential growth, and exponential 
a decay: f (x) = (4 | , g(x) = x°, A(x) = 5*, and j(x) = 5x. 
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LESSON 


117 


As Vocabulary A ratio is the comparison of two quantities using 


2. If the two legs of a right triangle measure 9 inches and 12 inches, find the 
length of the hypotenuse. 


a In a right triangle, one leg measures 10 inches and the hypotenuse measures 
17 inches. Find the length of the other leg. 

Decide if the following are Pythagorean triples or not. 

4.6, 10, 8 5. 8, 12, 20 

(85) (85) 


New Concepts 


Hint 


The three trigonometric 
ratios of sine, cosine, 
and tangent can be 
remembered using the 
mnemonic device: 


SOH-CAH-TOA 
(pronounced “sew-ka- 
toe-a”). Sine equals 
Opposite leg over 
Hypotenuse, Cosine 
equals Adjacent leg 
over Hypotenuse, and 
Tangent equals Opposite 
leg over Adjacent leg. 
This can also be written 
as s2 c TS. 


Online Connection 
www.SaxonMathResources.com 
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Recall that a right triangle has one right angle and two acute angles. In the 
triangle, ZC is the right angle and ZA and ZB are the acute angles. 


Using ZA in the triangle, the leg across from the angle is called the opposite 
leg and the leg next to ZA is called the adjacent leg. The hypotenuse is always 
opposite the right angle and is always the longest side of the triangle. 


A 


leg adjacent b c hypotenuse 


to ZA 


C a B 
leg opposite ZA 
In any right triangle, there are six trigonometric ratios that can be written 
using two side lengths of the triangle in relation to the angles of the triangle. 
The three most common trigonometric ratios are sine, cosine, and tangent, 
abbreviated sin, cos, and tan, respectively. 


Sine, Cosine, and Tangent 


E T length of leg opposite ZA _a 
length of hypotenuse . 


cosine of ZA _ length of leg adjacent to 24 = b 


length of hypotenuse G 


length of leg opposite LA _ a 


t t of ZA = i _ = 
er length of leg adjacent to LA b 


Math Reasoning 


Generalize Explain the 
relationship between 
sine and cosecant; cosine 
and secant; and tangent 
and cotangent ratios. 


Caution 


Writing “sin = “is not 
a valid trigonometric 

ratio because there is no 
angle measure included 


with sine. 


Caution 


Although a = +3, only 
the positive value is used 
because a represents 
length. 


In addition to the three trigonometric ratios previously discussed, there 
are three other trigonometric ratios called cosecant, secant, and cotangent 
abbreviated csc, sec, and cot, respectively. 


3 


Cosecant, Secant, and Cotangent 


length of hypot 
csemn ol LA- E P DPO eU E 
length of leg opposite LZA 4 


length of hypot 
secant of ZA = O ypo st = 
length of leg adjacent to ZA 


al> ojo 


length of leg adjacent to LA _ 


cotangent of ZA = 
: length of leg opposite ZA 


Finding Trigonometric Ratios 


Using the right triangle, find sin B, cos B, and tan B. A 


opposite leg 5 


in B = —_— = — 

n hypotenuse 13 
dj l 

a E adjacent leg _12 
hypotenuse 13 

fe opposite leg _ 5 


~ adjacentleg 12 


Using the right triangle, find all six trigonometric ratios for ZA. 


SOLUTION 5 
First find the length of side a using the Pythagorean Theorem. 
A 4 
gdib =g 
+t =s 
a’ +16=25 
a=9 
a=3 
. i ME _b_A4 
mAs coed aoas 
a ee 
Vn Aa =] god= =e 
5 b_4 
sec bd cot a73 
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= Example H Using a Calculator with Trigonometric Ratios 


If ZA = 42°, find sin A, cos A, and tan A to the nearest ten-thousandth. 
SOLUTION 


Use a calculator to find the value of the trigonometric ratios. 


BE) sind = 0.6691 


|_cos 42 ENTER cos A = 0.7431 

42 tan A = 0.9004 

If ZA = 33°, find csc A, sec A, and cot A to the nearest ten-thousandth. 
SOLUTION 


Use a calculator. 


m: Hac or | ee Fe) 


csc A = 1.8361 


a:man o | ees oo) 


sec A = 1.1924 


wma ok | eee: Go) 


cot A = 1.5399 


= Example By Using Trigonometry to Find Missing Side Lengths 


Use a calculator to find trigonometric ratio values. 


Find the value of x. Round to the nearest 


hundredth. x 
SOLUTION 
LJ 
Since the missing side is opposite the angle and the 9 
adjacent side length is given, use the tangent ratio. 
tan 28° =~ 
an 9 
9 e tan 28° =x 
4.79 =x 
Find the value of x and y. Round to the nearest B 
hundredth. 
SOLUTION : 40 
re opposite leg = adjacent leg 
hypotenuse hypotenuse 
O 
: y C A 
ee De y 
sin 5 DD cos 5 D 
12 + sin 52° = x 12-cos52°=y 
9.46 = x 7.39 x y 


Math Reasoning 


Generalize When do 
you use the sine function 
and when do you use 
the inverse sine (sin~') 
function? 


Hint 


You can also find the 
measure of the second 
acute angle of a right 
triangle by subtracting 
the first angle from 90°. 
For example, if 

m ZA = 21.80°, 

then 

m ZB = 90° — 21.80° = 
68.20°. 


Inverse trigonometric functions can be used to find missing angle measures. On 
a calculator, these are sin~', cos~', and tan~’. Because they are inverse functions, 
sin“! (sin A) = A, and the same principle follows for cosine and tangent. 


Example Using Trigonometry to Find Missing Angle Measures 


Find the measure of ZA. Round to the nearest B 
hundredth of a degree. 


SOLUTION 11 


Use the cosine ratio since you know 
the adjacent leg and the hypotenuse. 


cos ‘(cos A) = cos”! (£) 


ZA = 56.94° 
Find the measures of ZA and ZB. Round to the B 


nearest hundredth of a degree. ween 2 


SOLUTION A 5 C 
Use the tangent ratio since you know 


the lengths of the legs. 


tan A = 2 tan B= 3 
tan '(tan A) = tan~'(2) tan” '(tan B) = tan~'(3) 
ZA = 21.80° ZB = 68.20° 


= Example H Application: Indirect Measurement 


If an airplane takes off at a 35° angle with the 
ground, how far has the plane traveled 
horizontally when it reaches an altitude feet 

of 10,000 feet? O 


SOLUTION 


Use the tangent ratio since the problem involves both legs. 


a 10,000 
tan 35° = x 
x» tan 35° = eo D 
x » tan 35° = 10,000 
10,000 
sa i 14,281 


The plane has traveled about 14,281 feet horizontally. 
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Lesson Practice t 


a. Using the right triangle, find sin A, cos A, A 
(Ex 1) 26 


C 24 B 

: b. Using the right triangle, find all six B 
es trigonometric ratios for ZB. 5 É f 
A b Cc 


g 2S If ZA = 49°, find sin A, cos A, and tan A. Round to the nearest ten- 
a thousandth. 
a 


7 d. If ZA = 67°, find csc A, sec A, and cot A. Round to the nearest ten- 
sas thousandth. 


8 Find the value of x. Round to the 
E” nearest hundredth. 


A E f. Find the value of x and y. Round to the nearest hundredth. 


B 


(Ex 4) 


g g. Find ZA and ZB. 


C 19 A 


h. A 10-foot ladder is placed on the side of a building 4 feet away from the 
C~? base of the building along the ground. Find the measure of the angle 
the ladder makes with the ground. 


Practice _ Distributed and Integrated 


a Find sin A, cos A, and tan A. *2. Find sin A, cos A, and tan A. 
(117, (117) 
B 
A 
20 29 ; ~ 17 
C z A B 15 c 


800 Saxon Algebra 1 


3. 
(56) 
*4, 
(117) 


es 
1 


87$ 


Te 


(117) 


a 


any 


Bo 


*11. 
11 


Write an equation for a direct variation that includes the point, (24, 3). 
If ZA = 7T, find sin A, cos A, and tan A to the nearest ten-thousandth. 


Error Analysis Two students are finding the measure of ZA. Which student is B 


” correct? Explain the error. É o 
Student A Student B A C 


13 
2 JÉJ 
AS AZ 
tan 3B tan T 
tan`} (tan A) = tan) tan“‘(tan A) = tan (2) 
A = 34.7° A x 55.3° 


Geometry In a right isosceles triangle, the acute angles are congruent. Find the 
measures of the acute angles. Then use the sine or cosine ratio to find the length 
of a leg of a right isosceles triangle to the nearest hundredth if the hypotenuse is 
5 centimeters. 


Multi-Step You are standing on the roof of a 

70-foot-tall building looking across at another 

building. Use the picture to answer the 

questions. 

a. Find the distance from the bottom of the 
building where you are standing to the top 
of the other building. 


b. Find the measure of ZA. 


8. (Nature) A tree casts a shadow of 25 feet along the ground. The angle from the 
” sround to the top of the tree is 45°. How tall is the tree? 


25 feet 
If $1100 is borrowed for 2 years at 9% simple interest, how much interest is paid? 


(Navigation ) A submarine begins diving from the water’s surface at an angle of 7°. 
’ How far below the water’s surface is the submarine after it has traveled 3.4 miles? 


3.4 miles 


Generalize Explain the meaning of opposite leg and adjacent leg to an acute angle 
in a right triangle. 
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12. Error Analysis A $1500 investment earns 8% simple interest. Two students find the 
Value of the account after 25 years. Which student is correct? Explain the error. 


Student A Student B 
= Pri f= Pri 
I= 1500 - 0.08 . 25 IT = 1500(0.08) (25) 
I = 3000 I = 3000 
$3000 3000 + 1500 = 4500 
$4500 


13. Multi-Step A boy plans to invest $100 in an account that pays 10% interest 
compounded annually for 10 years. Another option is an account that earns 20% 
interest compounded annually for 5 years. Which will earn him more money, and 
how much more? 

m Graph the cubic function y = x* + 3. Use the graph to evaluate the equation 
for x = 0. 


15. Error Analysis Two students draw a graph of the equation y = 2x°. Which student 
is correct? Explain the error. 


Student A Student B 


16. (Packaging ) A rectangular box has a volume of V = x° + 3 cubic units. Use a table 
or graph to find the value of x that corresponds to a volume of 30 cubic units. 


ii. Use the quadratic formula to solve 2x? + 9 = 9x. Check the solutions. 
18. Find iP a bA Solve x + 5 = 9. 


pie a planet, a satellite follows a trajectory described by the equation 
aia . The trajectory is intercepted by a radio signal represented by the line 
y=- < At what coordinates will the radio signal intersect the trajectory? 


20. 


21. Use the discriminant to find the number of real solutions of the equation 
?+2x-2=0. 


22. Multiple Choice What is the domain of the function f(x) = 2Vx + 6 — 1? 
A x25 B x=>-6 C x26 D x=0 


23. Write Describe the graph of f(x) = Vx + 4 in terms of its parent function. 


a Solve and graph the inequality 3| 8x + 2| < 12. 
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25. 


*26. 


(117) 


2 
(108) 


(109) 


Multi-Step The sum of the squares of two consecutive odd numbers is 74. 
a. Write expressions for two consecutive odd numbers. 


b. Write an equation to represent the problem. 


c. What is the possible solution(s)? 


If ZA = 81°, find csc A, sec A, and cot A to the nearest ten-thousandth. 


7. Multi-Step Anita figures that the value of her car, in thousands of dollars, 


can be approximated by f(x) = 13(4 |: where x is the number of years 
after the car’s manufacture. Evaluate the function for x = 0, 1, and 2 and 
then sketch the function. 


29. What does a half-life mean? If a substance’s half-life is 25 hours, how many 


(Inv 11) 


30. 


(78) 


half-lives are there in 150 hours? 


(Tennis ) A tennis instructor has a budget of $2000 to buy new rackets. He will 
receive 2 free rackets when he places his order. The number of rackets, y, that he 
can get is given by y = 2000 + 2, where x is the price per racket. 

a. What is the horizontal. asymptote of this rational function? 


b. What is the vertical asymptote? 


c. If the price per racket is $200, how many rackets will he receive? 
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| Warm Up ab Vocabulary A (permutation, factorial) is an arrangement of 
outcomes in which the order does matter. 


Simplify. 
2.71 6! 
(i) qi) 4! 
Simplify. 
a Ps an Ps 


New Concepts In Lesson 111, you learned about permutations, a selection of items where 
order does matter. In some cases, however, the final group of items is all that 
matters, not the order in which the items were selected. A combination is a 
grouping of items where order does not matter. 


Comparing Combinations to Permutations 


A teacher puts 4 essay questions on a test. They are labeled A, B, C, and D. 
Students are required to choose 3 questions to answer. 


How many permutations of the 3 questions are possible? 
SOLUTION 


First, find the number of permutations. 


4! 4! 

P, = ——- = — 

t37 (4-3) 1! 
siaa 94 


There are 24 permutations of the 3 test questions. 


Math Reasoning ie . . 
How many combinations of the 3 questions are possible? 
Analyze Why are there 

more permutations than SOLUTION 
combinations? 
As the order of the questions chosen does not matter, choosing ABC is 


the same as ACB, CAB, CBA, BCA, and BAC. So, to find the number of 
combinations, list the 24 permutations and then cross out the duplicate sets. 


ABC ABD ACB ACD ADB ADE 
BAC BAD BCA BCD BDA BDC 
CAB CAD CBA CBD CDA CDB 
DAB. DAG DBA DBC DCA DCB 


That leaves 4 combinations of the 3 test questions. 


804 Saxon Algebra 1 


Math Language 
nC, is read “n choose r” So, 


G; is read, “Four choose 
403 
three.” 


Online Connection 
www.SaxonMathResources.com 


In Example 1, there are 6 times as many permutations as combinations. For each 
set of 3 letters, there are 3 - 2 e 1 = 6 different ways to order the letters. To find 


the number of combinations, ,,C,, when selecting r out of n items, divide the 
number of permutations, ,,P,, by the number of ways to order r items, r!. 


n! 


f P; n—r)! ! 
That is, ,C, = > 4# = en} —- L, 
number of ways to order r items r! ri(n—r)! 


Combination Formula 


The number of combinations of n items taken r at a time is 


= n! 
ri(n —r)! 


n C, 


= Example By Finding the Number of Combinations 


At a restaurant 2 side dishes may be chosen. There are a total of 
6 side dish choices. How many combinations are there? 


SOLUTION 
! 
C= — Use the combination formula. 
ri(n—r)! 
6! A 
C, = — Substitute n = 6 and r = 2. 
ee 2)! 
20! Simplify insid th 
=a implify inside parentheses. 
= aa = 15 Simplify. 


There are 15 ways to choose 2 side dishes. 


A company delivers fruit to its customers every month. There are 


each year. How many combinations can each customer make? 


SOLUTION 
C= mt Use the combination formula. 
ri(n—r)! 
Cp = —__16! Substitute 16 for n and 12 for r. 
12!(16 — 12)! 
= 16! Simplify inside parentheses. 
12!4! 
= 16-15-1413 +12 Rewrite 161 as 16+ 15+ 14-13 121, 
12!4! 
= 16.15.14.13 Cancel 12!. 
4! 
= 1820 Simplify. 


There are 1820 ways to choose 12 fruits. 
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16 different types of fruit. Each customer can choose 12 types of fruit 
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= Example By Application: Probability 


An animal shelter has 20 dogs. Each month 3 of the dogs are randomly 
chosen to be pets-of-the-month on the website. 


What is the probability that Jumbo, Fluffy, and Max will be selected? 


SOLUTION 
Note that the order in which the dogs are chosen does not matter, so it is a 
combination. 
C3 = — M Use the formula. Substitute 20 for n and 3 for r. 
3!1(20 — 3)! 
_ 20! _ ae 
=371 = 1140 Simplify. 


miin: There are 1140 ways 3 dogs can be chosen, but only one way that a 


Remember, the particular set of 3 dogs, {Jumbo, Fluffy, and Max}, can be chosen. So, the 


theoretical probability of A A ee ae 
sane | probability of choosing that set is 7735- 


# of favorable outcomes 
total number of outcomes 


Lesson Practice S. FP 
A teacher selects 2 students from a group of 5 students. 


m a. How many permutations of the 2 students are possible? 
X 


E b. How many combinations of the 2 students are possible? 


c. To color a map, each student chooses 4 markers from a box of 8. How 
many combinations are there? 


7 d. To pick a parent committee for his class, the teacher chooses 9 parents 
out of the 22 volunteers. How many combinations can the teacher 
make? 


a A cook has 18 possible ingredients for soup. He only uses 4 ingredients. 
= What is the probability he will pick beans, corn, rice, and carrots? 


Practice Distributed and Integrated 


aL (Photography) A photographer wants to take a picture of a group of 4 students 
from a class of 15. How many different pictures could she take? 


Calculate each combination. 
C 


*2. Cy 


à Cs 
(118) 


35.6 4. , 
(118) (118) 


\ a Write Explain the difference between permutations and combinations. 


È 
84 3 
number of ways to order 3 items. ` 


*6. Verify Show that ,C; = 
(118) 
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Te 


(118) 


*8. 


(118) 


(57) 


€)*10. 


(118) 


*11. 


(118) 


*12. 


(117) 


13 


(117) 


E 14 


(117) 


15. 


(116) 


16 


(116) 


*17. 


(116) 


18. 


(111) 


20. 
(112) 


Multiple Choice Find ;C;. 
A 10 B 12 C 20 D 60 


(Nutrition ) Teenage girls need 3 servings of dairy products per day. How many 
combinations can a girl make from 10 different dairy products? 


9. Find the LCM of (15x — 10) and (3x — 2). 


Geometry How many straight line segments can be formed by connecting any 2 of 
8 points? 


Multi-Step A student chooses 9 stuffed animals to give to a charity. He had a total 
of 25 stuffed animals. 
a. How many combinations of 9 animals could be chosen? 


b. If one stuffed animal has already been chosen, then what is the probability that 
he chooses his 8 favorite animals. 


Find the six trigonometric ratios for ZA. 


Multi-Step A kite is caught in the top of a 12-foot tree and a string 20 feet 

long is stretched out to the ground. 

a. Find the distance along the ground from the base of the tree to the end 
of the string. 


b. Find ZA, the angle the string makes with the ground. 


Coordinate Geometry A right triangle has coordinate A(2, 1), B(8, 9), and C(8, 1). 
Plot the points and find the measure of acute angle A. 


If $9200 is borrowed for 3 years at 5% simple interest, how much money will be 
owed after 3 years? 


A woman invests $20,000 in a bond that pays 6% interest compounded 
annually. How much interest will she earn in 5 years? 


Error Analysis A CD earns 4% interest compounded quarterly. A woman 
deposits $10,000 for 20 years. Two students find the value of her account. 
Which student is correct? Explain the error. 


Student A Student B 
A = 10,000(1 + 0.01)* A = 10,000(1 + 0.04)” 
A = 10,000(1.01°*°) A = 10,000(1.047°) 
Al = 22 NES A = 2 
$22,167.15 $20,911.23 
. , 10! madi 4 
Find z 12; Simplify T 


y=x-—5 


Solve this system by substitution: pads 
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21. 


22. 


(114) 


(Football ) A punter kicks a football straight up in the air from 2 feet off the ground 
’ with an initial velocity of 75 feet per second. Using y = —16f + 75t + 2, write an 
equation to model the situation and use the discriminant to determine if the ball 
will reach a height of 45 feet. 


Evaluate y = \/ 2 + 2 for x = 6. Round to the nearest tenth. 


23. Multiple Choice What is the solution to the equation x° — 27 = 0? 


(115) 


A 3 B 9 C 27 D 0 


24. Model What is the equation for the parent function of a cubic equation? 


(115) 


25. Find the solution of x? = 45. Round the answer to three decimal places. 


(102) 


26. Multi-Step Colin is experimenting with a type of cell that multiplies 5 times each day. 


(105) 


27 


(109) 


28. 


(110) 


29. 
(79) 


a. On Monday, there are 500 cells. If all cells survive, how many are there on Friday? 


b. Approximately one fourth of the cells die off each day. If the cells still multiply 
at the same rate, what rule represents a geometric sequence to represent the 
number of cells remaining each day? 


c. Use the rule to find the number of cells on Friday if there are 500 on Monday. 


. Multi-Step Tickets to a school play are sold to teachers for $3 each and to students 


for $0.50 each. The drama class hopes to earn at least $200 from the ticket sales. 
The theater seats 250 people. 
a. Write and graph a system of linear inequalities to describe the situation. 


b. If 15 teachers buy tickets, is it possible for the drama class to meet their 
goal? Explain. 


Estimate Estimate to the nearest whole number the value of the zeros for the 
equation 2v* + 20v = 21. 


Factor completely —88z° — 2r°z* — 30rz’. 


30. Radioactive glucose is used in cancer detection. It has a half-life of 100 minutes. How 
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much of a 320 mg sample remains in the body after 10 hours? First determine how 
many half-lives there are in a 10-hour period if the half-life is 100 minutes. 
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Graphing and Comparing Linear, Quadratic, 
and Exponential Functions 


1. Vocabulary The highest or lowest point (turning point) on a parabola is 
of the parabola. 


oe called the 


Z Find the axis of symmetry for the graph of y = 2x° + 8x + 2. 


Determine the slope and the y-intercept of each equation. 
ae = 0.5x — 3.5 


m —8x+ 2p = 10 


3 Multiple Choice Which is the zero of the function y = x? + x — 2? 


Ax= 


2 


B x=-2 


C x=-!l 


D x=3 


New Concepts 


Math Reasoning 


Write In your own 
words, describe a 
parent function. 


Læ 
cS Online Connection 


www.SaxonMathResources.co 


a 


A function family is a set of functions whose graphs have similar characteristics. 
A function family can be formed through transformations of one function, 
called the parent function. Transformations of the parent function can cause 
the graph of the function to move vertically or horizontally, be stretched or 
compressed, or be reflected across an axis. 


The following chart gives three examples of parent functions, along with the 
characteristics of each parent function. Those characteristics can be helpful 
in identifying functions within that family. 


Linear Function Quadratic Function E jpnan ta 
Function 
Parent f(x)=x Jox f(x) =b" 
Function 
y y y 
Graph 5 
x 
Domain real numbers real numbers real numbers 
Range real numbers real numbers > 0 real numbers > 0 
Maximum/ 
BUS none vertex none 
Minimum 
Rate of constant not constant not constant 
Change 
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Hint 


Recall that y = 6x? and 
f(x) = 6x’ describe the 
same function. The form 
that uses f(x) is called 
function notation. 


Math Reasoning 


Analyze Is there a 
maximum number of 
functions that can be ina 
function family? Explain. 
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= Example fil Matching Function Families and Graphs 
Which of the following graphs represents an exponential function? 


Graph A 


Graph B 


Graph C 


SOLUTION 


Graph B displays the shape of an exponential function. 


Use the graph to identify the function family. 
SOLUTION 


This graph has the shape of the quadratic function. 
It is the graph of f(x) = —x? + 3. 


Use the graph to identify the function family. 
SOLUTION 


This graph has the shape of a linear function. It has 
a slope of 2 and a y-intercept of 1. It is the graph 
of f(x) =2x +1. 


Example 2| Matching Function Families and Tables 


Use each table of values to identify the function family. 


@) MM s -2)-1]) 0 J 1 | 2] 3 


Ea eee ee 


SOLUTION 


Plot the points on a graph and connect them using 
a smooth curve. From the graph you can tell that 
the function belongs to the exponential function 
family. It is a graph of f(x) = 3°. The values for 
f(x) increase more steeply as x increases, so it shows 
exponential growth. 


Caution 


A constant rate of change 
does not have to bea 
positive number. In the 
function f(x) = —3x, the 
constant rate of change is 
—3. Each time x increases 
by 1, f(x) decreases by 3. 


0) (ey -3 | -2 | -1 | 0 


fey| 8 | 3 | 0 | -11 0 J 3 


SOLUTION 


Plot the points on a graph and connect them using a smooth curve. 


You can see that this function has a graph similar to the graph of f(x) = x’, 
but it is translated down one unit. This function belongs to the quadratic 
function family. It is the graph of f(x) = xX — 1. 


Identify the table of values that shows a linear function family. 


EE -3/-2/-1/ 0/1] 2/ 3 
fm -o | -4| -1| o | -1 | -4| -9 


Table 1 


x =3 |) =2. |-=] 0 1 2 3 


Table 2 i 
Wem os | 5 z 1 5 25 | 125 


x 3: | ai | ee | ae he 
fo | o]2if4if.6+/s | 10) 12 


Table 3 


SOLUTION 


For a function to be linear, it must have a constant rate of change. Determine 
which of these tables shows a constant rate of change of f(x) as x increases 
by 1. 


Table 1: In the first row, f(—3) = —9 and f(—2) = —4, which is a difference 
of 5. But the difference between f (—2) and f(—1) is only 3. This is not a 
constant rate of change, so the function is not linear. 


Table 2: The difference between f(1) and f(2) is 20, but the difference 
between f(2) and f (3) is 100, so this function is also not linear. 


Table 3: f(—3) = 0 and f(—2) = 2, which is a difference of 2. Each time 
x increases by 1, the value of f(x) increases by 2. This is a constant rate of 
change. 


Table 3 shows a linear function. 
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Math Reasoning 


Justify The graph of 

a function crosses the 
x-axis twice. Could the 
function be linear? 
Explain. 
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Example E} Identifying the Function Family from a Description 


For each description, state whether the description best fits a linear, 
quadratic, or exponential function. 

The rate of change is always the same. The graph is always decreasing. 
SOLUTION 


Because the rate of change is always the same, the function is linear. 


The rate of change is not always the same. The graph is always increasing. 
The graph is a curve that gets steeper as the x-values increase. 


SOLUTION 


The rate of change is not always the same, so the function family is not 
linear. The graph is always increasing, so it is not quadratic. 


The function is exponential. 


The rate of change is not always the same. The graph changes 
direction at a minimum point at which y = —1. 


SOLUTION 


The rate of change is not constant, so the function family is not linear. It 
has a minimum point at which y = —1 where the graph changes direction, 
so it is quadratic. 


The graph is always decreasing. The graph is a curve that gets less 
steep as the x-values increase. 


SOLUTION 


The graph is always decreasing, so it is not quadratic. 


The graph is a curve that gets less steep as x increases, so it is exponential. 


Linear, quadratic, and exponential functions can be used to model real-world 
situations. 


Linear models apply to situations with a constant rate of change. An example 
of a function with a positive rate of change is the distance traveled by a train 
that travels at a constant speed. An example of a function with a negative rate 
of change is the amount of water left in a bucket with a constant leak. 


Quadratic models may apply in situations with a maximum or minimum value 
because the graph of a quadratic function changes direction at the vertex. For 
example, if a ball is thrown up in the air, its height at time ¢ is modeled by a 
quadratic function. 

Exponential models can be used for situations where values are always 


increasing or always decreasing, but not at a constant rate. Examples of 
exponential situations are population growth and radioactive decay. 


Math Reasoning 


Formulate Write a 
function that could be 
used to find the cost of 
gas in Example 4b. 


= Example EJ Identifying an Appropriate Model 


Identify the appropriate model for each of the following situations. 


the height of a ball thrown upward from an initial height of 5 feet 
SOLUTION 


When a ball is thrown upward, it goes up for a short time and then changes 
direction and comes down again. Its height has a maximum value. Therefore, 
a quadratic function models this situation. 


the cost of a tank of gas when gas costs $3.25 per gallon 


SOLUTION 


The cost of gas is a constant rate. For every additional gallon, the price of 
the tank of gas increases by $3.25. Therefore, a linear function models this 
situation. 


the number of bacteria cells in a laboratory dish when each cell divides 
into two cells every day 


SOLUTION 


Imagine the first day there was only one cell in the dish. The next day, there 
would be 2 cells, and the following day, 4 cells. The number of cells doubles 
every day, so it is not a constant rate of change but an increasing rate of 
change. Therefore, an exponential function models this situation. 


Lesson Practice 


Use the table of values to identify the function family. 


dfoy |-2]}-1]0]1]2 
> Tl 7 | 10 | 13 | 16 


x —2 | -1 | 0 1 2 
So) 4 2 0 2 


iu whether the function family is linear, quadratic, or exponential. 
f. The graph is always increasing with a constant rate. 
g. The graph changes direction at a maximum of 3. 


h. The graph is always increasing and it gets steeper as x increases. 
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Identify the appropriate model for each of the following situations. 


i. the height of an arrow that is shot upwards from the edge of 
a cliff 


j. the number of radioactive particles remaining in a sample when, at the 
end of each hour, the number of radioactive particles is half of what it 
was at the beginning of the hour 


k. the amount of money you can earn babysitting when you charge 
$5 per hour of babysitting 


Practice Distributed and Integrated 


en Error Analysis Students were asked to write an equation that has a quadratic 
parent function. Which student is correct? Explain the error. 


Student A Student B 
f(x) = 2(x - 1)?-4 A= 2445 


in Identify the function family. 


a Identify the function family. 


AN nA. Write How can a parent function be used to graph a family of functions? 


*5, (Interior Decorating ) A type of carpet sells for $12 per square foot. Installation is an 
“additional $500. A function can be written to determine the price for installing 
carpet in a square room with floor x feet in length. Identify the function family 
and the parent function. 
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if Error Analysis Two students find ;sC;. Which student is correct? Explain the error. 


Student A Student B 
18! 18! 
Cer G= E 
EEE o Rg 
= 8568 = 1,028,160 


ng Multi-Step A restaurant charges $16 for a large pizza plus $1.50 per topping. 
” a. Which type of function best describes the cost of a pizza? 


b. Write a function that describes the cost of a pizza with x toppings. 


3. (Jewelry) A jewelry store sells necklaces for the cost of the chain plus the cost of the 
um beads. Chains cost $20 each, and beads cost $7.50 each. To which function family 
does the equation that describes the cost of a necklace with x beads belong? 


“0. Multiple Choice Which of the following describes the graph of y = 5*? 
CRRA quadratic B linear C exponential D none of these 


B10. Geometry A triangle has base b and height b — 4. If its area is written as a function, 
2 to which function family does the function belong? 
il. Identify the function family to which y = 2 — 1100x belongs. 


T2 Write A fair coin is flipped many times in a row. The probability of all flips 
e resulting in heads is given by P(all heads) = (3). where x is the number of flips. 
What type of function is this? 


13. Multi-Step A teacher randomly selects 4 helpers from her class of 22. 
(118) 
a. How many ways can 4 helpers be selected? 


b. What is the probability that Shawn, Tonia, Torie, and Reid are all chosen? 


“14. If ZA = 14°, find sin A, cos A, and tan A to the nearest ten-thousandth. 


15. Error Analysis Two students are finding the value of x in the figure. Which student A 
” is correct? Explain the error. 21 . 
O 
Student A Student B B C 
o zoon X eee 
sin 63° = 1 cos 63 1 
21+sin 63° =x PETC OSO =N 
B a OSom 


*16. (Aviation ) An airplane begins making its descent at an 
a angle of 11° with the horizontal. If the plane is at 
an altitude of 8000 feet and will remain at this 
angle throughout its descent, how far away is the plane 
from its landing point? 
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ii. 


18. 


(113) 


19. 
(11 


y=x’-2 


Solve this system by a T E 


Use the discriminant to find the number of real solutions of the equation 
9x? — 24x + 16 = 0. 


(Business ) A baseball-card seller models the costs for attending a sale as the 

’ function y = $250 + $0.25Vn + 30. In this function, n represents the number 
of cards sold and 30 is the number of cards given out free as prizes. What is 
the domain of the function? Explain. 


20. Graph the cubic function y = x* — 2. Use the graph to evaluate the equation 


(115) 


21. 


(116) 


for x = 0. 


Verify Show that a $500 investment earning 6% interest compounded annually 
for 3 years will earn more than earning 6% simple interest for 3 years. 


22. Multiple Choice $1000 is invested in an account paying 5% interest compounded 


(116) 


23. 


(118) 


25. 


(104) 


quarterly. What is the value of the account after 20 years? 
A $1282.04 B $2000 C $2653.30 D $2701.48 


. eae 6 
Find .C;3. 24. Simplify NEN 


Solve —2m’ — 12m = 10 by completing the square. 


26. Multi-Step The expression — V x — 4, where x is the time in seconds, represents 


(106) 


27. 


(119) 


XQ 28. 


(110) 


29. 


(111) 


30. Given the function f(x) = ax? + bx + c, describe the general shapes of the graphs 
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the change in temperature as water cools when ice cubes are placed in a glass 
of water. 
a. For what value of x is the temperature change equal to —4? 


b. What must be done to isolate the radical when solving for x? 
c. Graph the radical equation y = —V x — 4. 


Identify the function family to which y = 100*” belongs. 


Write Explain why you would not use the quadratic formula for the equation 
x—x—2=0? 


Verify Use the formula for permutations to verify that ¿P = 30. 


of f(x) when: 
a. a + 0andb #0; 


b. a = 0 and b # 0; 
c. a + 0 and b = 0; 
d. a= Qand b =Q. 
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LESSON Using Geometric Formulas to Find the 


Probability of an Event 


1. Vocabulary In probability, the set of all outcomes that are not in an event 
isthe—— — (complement, converse) of that event. 


2. If the probability of an event happening is + what is the probability of the 
complement of the event happening? 


3. What is the probability of tossing a number cube and getting a number 
greater than 4? 


4. Find the area of a rectangle with length of 25 inches and width of 
5 inches. 


3 Find the area of a circle with a radius of 2 inches. Use 3.14 for 7. 


New Concepts 


Hint 


The favorable outcome is 
the area with tomatoes. 
The area of the entire 
garden represents all 
possible outcomes. 


FD 
css Online Connection 


www.SaxonMathResources.com 


In Lesson 14, you learned that the theorectical probability of an event is the 
ratio of the number of favorable outcomes to the total number of outcomes. The 
same definition applies to geometric probability when working with the area of 
geometric shapes. 


Finding Geometric Probability with Rectangles 


A rectangular vegetable garden is 10 feet by 15 feet. Tomatoes are planted 
in a rectangular area that is 3 feet by 12 feet. A bird lands in the garden. 
What is the probability that it lands in the tomato area? 


15 feet 


10 feet 12 feet 


3 feet 


SOLUTION 
favorable outcomes _ area with tomatoes 
total outcomes area of entire garden 
— 3:12 Use A = /+ w to find the 
10-15 
area of each figure. 
36 
=— Multiply. 
150 as 
6 tats 
=> Simplify. 
5 pitty 


The probability of a bird landing in the area with tomatoes is x. 
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Hint 


When finding the ratio 
of the areas of two 
circles, leave the areas 
in terms of 7 to make 
simplification easier. 


Math Language 


The complement of an 
event is all the outcomes 
in the sample space that 
are not included in the 
event. 
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= Example H Finding Geometric Probability with Circles 


A target is made of two concentric circles. The outer circle 

has a radius of 12 inches. The inner circle has a radius of 

4 inches. What is the probability that a dart will land in the (È 
inner circle? 


SOLUTION 


favorable outcomes _ shaded area 
total outcomes entire area 


m™(4)? 
a= Use A = 7r° to find the areas. 
m(12)? 
low _ 1 eT 
144r 9 men 


L 


The probability that a dart will land in the inner circle is > 


Recall that the formula for the complement of an event is: 
1 — P(A) = P(not A) 


= Example Ey Finding the Probability of the Complement 


A town is represented by a circle with a 
diameter of 50 miles. There is a square park 
with side length 5 miles located within the 
town. What is the probability that a raindrop 
would land in the town, but not the park? 


50 miles 


SOLUTION 
Find the probability of the complement of the raindrop landing in the park. 
P(not landing in the park) = 1 — P(landing in the park) 


area of park 
area of town 


2 
=|- = Use the area formulas. 
mien) 
=l|- sae Simplify the powers. 
6257 
= 0.99 Subtract. 


The probability of a raindrop landing in the town but not the park is 99%. 


A carnival game has the player release an air-filled 
balloon towards a square wall. In the middle of the 
wall is a triangular target. What is the probability 
that the balloon will not hit the target? 


Math Reasoning 


Analyze When 
calculating with the area 
of circles, why are some 
answers exact and some 
approximate? 


SOLUTION 
Find the probability of the complement of the balloon hitting the target. 
P(not hitting the target) = 1 — P(hitting the target) 


area of the triangle 


~~ area of square wall 
1 


is 4.3.5 
=1— a Use the area formulas. 
=l|- a Multiply and square 7. 
49 
= 1 -4 Simplify the fraction. 
6 
=> Subtract. 
7 ubtrac 


The probability of not hitting the target is £, 


“Example 4 | Application: Zoning 


A new school is being built. All students live 
within a 4-mile radius of the school, and homes school bus 
are evenly distributed throughout the area. 
Planners think that students who live within 

0.5 mile of the school would walk to school. 
Students who live between 0.5 and 2 miles would 
ride a bike, a city bus, or a private car to school. 
Students who live between 2 and 4 miles from 
the school would ride the school bus. What is the 
probability of a student not walking to school? 


bike, city bus, car 


SOLUTION 
Find the complement of a student walking to school. 


P(not walking to school) = 1 — P(walking to school) 


area of walking circle 


total area 
7 (0.5)? 
= |] —-——— Use the area formulas. 
T (4)? 
=l|- a Simplify the powers. 
=]— a Simplify the fraction. 
= z Subtract. 


The probability of not walking to school is a 
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Lesson Practice 


dh A rectangular swimming pool is 15 feet by 30 feet 
30 feet. A raft in the pool is 2 feet by 3 feet. 
A beach ball is thrown randomly into the 15 feet 2 tci 
pool. What is the probability that the ball areal 
hits the raft? 

b. A child’s crown is made by cutting the 6-inch 10 inches 

(Ex 2) f ' 
center out of a 10-inch paper plate. The plate is 
then decorated by sprinkling it with glitter. What 
is the probability that a piece of glitter misses the 
crown? 


6 inches 


c. A round piece of cardboard with radius 4 inches 
(Ex3) . ; 

is used to make a mask. A two-inch square hole 
is cut for a mouth piece. If a piece of popcorn is 
tossed at the mask, what is the probability that it 
will miss the mouth hole? 


d. A rectangular yard is 10 feet by 15 feet. Tulips 
(Ex 3) p : 

are planted in a triangular area that has a 
5-foot base and a height of 6 feet. A bird lands 
in the yard. What is the probability that it does 
not land in the tulip garden? 


(Puzzles ) A rug in the kindergarten class has 


various shapes on it. One student steps onto 
the rug. What is the probability that he is not 
standing on the square? 


e. 
(Ex 4) 


Practice Distributed and Integrated 


ay Find the probability of landing in the shaded area. 


8 in. 


5 in. 


AN P 2 Write Explain what geometric probability is. 
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2 Generalize A system of equations consists of a quadratic and a linear equation. If 
the graphs of the two equations do not intersect, what can you conclude about the 
solution to the system? 


he Verify Show that the probability of landing in the shaded region is L, 


8 inches 


8 inches 


5. Find C, 


(118) 

6. (Manufacturing) A number cube is made with side lengths of 5 centimeters. 
Use the function V = s° to find the volume of plastic that is contained in the 
number cube. 


(115) 


`T. Multiple Choice A parachutist will land in a rectangular field with a circular landing 
*” area as her target. What is the probability that she will land on target? 


45 yd 
15 yd 
56 yd 


A x0.09 B =0.28 C 20.72 D =0.92 


8. (Jewelry ) To make a friendship bracelet, 8 beads are used. How many different 


(us) combinations of beads could be on the bracelet if there are 20 different beads? 


9. (Puzzles ) A children’s stacking puzzle teaches shapes. A child randomly points to the 
= ” puzzle. What is the probability that the child’s finger lands on the shaded part of 
the square? 


10. Model Draw right AABC with right angle C so that sin A = = and cos A = 4, 
il. What is the domain of f(x) = 3x — 5? 


12. Find the 4th term in the geometric series that has a common ratio of —1.1 anda 
C First term of 7. 
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*13. (Baking ) (Baking ) After rolling the dough into a 9-inch by 12-inch rectangle, a boy cuts as 
” many biscuits with a 3-inch diameter as possible. His little sister comes and touches 
the dough. What is the probability that she did not touch a biscuit? 


*14. Error Analysis Two students find the probability of landing in the shaded region. 
(120) 
Which student is correct? Explain the error. 


Student A Student B 
A = + (10)(7) = 36 A = + (10)(7) = 35 
A = ep A135 = 1169 
P(shaded) = a =. P(shaded) = 1 — a = a 
“16. Justify Find the probability of landing in the shaded region and explain your steps. 7 om. 


B16. Geometry A spinner is divided into equal sectors. The red sector is 120°. What is the 
í probability of not landing on a red sector? 


ii. Find the probability of landing in the shaded square. l 
4in. 


15 in. 


“18. Multi-Step A game uses a large square game board that is divided into congruent 
120 1 
smaller squares. The probability of landing on one of those smaller squares is 7. 
Each of the smaller squares has area 49 square millimeters. 
a. What is the probability of not landing on that square the next time? 


b. What is the area of the larger square? 


19. Error Analysis Students were asked to sketch an example of a linear function. Which 
student is correct? Explain the error. 


Student A Student B 
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*20. 


(119) 


21. 


(119) 


(118) 


Multi-Step The graph shows the height in feet, A, of a 
tennis ball hit into the air with initial velocity of 30 feet 
per second at time ¢ seconds. 

a. What type of function is this? How do you know? 


b. Use the graph to approximate the maximum height 
that the ball reaches. Round to the nearest foot. 


Identify the function family: y = 4x? + 2. 


2. Error Analysis Two students are asked to list all the possible combinations choosing 


2 letters from A, B, and C. Which student is correct? Explain the error. 


Student A Student B 
AB, AC, BC AB, AC, BA, BC, CA, CB 
23. Use the discriminant of the equation —x? + 2x + 1 = 0 to find the number of real 
~? solutions. 
4. Find the probability of a randomly tossed dart landing in 11 in. 


(120) 


the shaded area. 


25. An investment of $2600 is made for 7 years at 8% simple interest. How much will 


(116) 


be in the account after 7 years? 


26. Multi-Step Graph the function f(x) = |x + 2], then translate the function up by 3. 


(107) 


(117) 


What function does this graph now represent? 


27. Multiple Choice Find ZA if cos A = 2. 


A 44.4 B 45.6° C 071° D 1.00° 


28. Solve 3x? + 9x = 5.25 by completing the square. 


(104) 


(120) 


9. Find the probability of a randomly tossed bean bag not landing in 


2 in. 
the shaded area. 


30. Multi-Step To work a word jumble the letters P, S, A, C, M, and H need to be 


(111) 


unscrambled. 
a. How many different arrangements of the letters are possible? 


b. What is the probability of writing the word CHAMPS on the first try if each 
letter is equally likely to be chosen? 


Lesson 120 


823 


824 Saxon Algebra 1 


i 


Matrix Operations 


l Graphing Calculator Lab (Use with Investigation 12) 


You can enter and store one or more matrices in a graphing calculator. 
Then you can use the calculator to perform matrix operations such as 
addition, subtraction, and scalar multiplication. 
: = and B= E 
A + B, A — B, and 2A. 

MATRX 


1. Press BO ESD 7 to highlight the EDIT 


menu. 


Let A = | p) Use a graphing calculator to find 


2. Select 1: [A]. 


Şen nu na as or 


JO fed 


3. Matrix A has two rows and two columns. 


Press 2 äi 2 ga. 


4. Enter each element of matrix A, starting with 
the element in the first row, first column. 


Press 4 00: 00: Ga). 
MATRX 
5. Press ED ESD o to highlight the EDIT 


menu. 
6. Select 2: [B]. 


7. Matrix B has two rows and two columns. 


Press 2 Ghi 2 ga. 


8. Enter each element of matrix B, starting with 
the element in the first row, first column. Press 
after keying in each value. 


QUIT 


9. Press A (EQ to return to the home screen. 


10. Find the sum of A + B. [A] +[E] 


Press ED ED ED eD En: EE 


1 1 
7. =o) 


The sum is 4+ B= 


11. Find the difference of A — B. [A] — [E] 


MATRX MATRX [ {7 -15] 
Press GE) Et) Eel) | Ga ic) Ea 2 Ieee 2 i 


ENTER | 


. : _| 7 -13 

The difference is A — B= l- 3 a 

12. Find 2A. 
MATRX 
Press ED 2 EO KES C 
8 -12 
24= : 

So, | 4 A 

Lab Practice 
_| 3 2 4 _ {2 8 -3 : 

Let A = E 1 4 4 and B= | 5 9 J Use a graphing calculator 
to find each value. 
a. A+ B, 
b. A-—B 
c. 3B 
d. B— A 
e. —2A 
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INVESTIGATION 


Investigating Matrices 


| 


The table shows the price of tickets sold at a local movie theater. 


Materials Type Matinee Regular 
raha Peet Child $5 $7 
+ graphing calculator 
see Student $6 $8 
Adult $9 $11 


Use a matrix to organize data, such as the price of movie tickets. A matrix 
is a rectangular array of numbers in horizontal rows and vertical columns. 
Each number in a matrix is called an element. An element is any individual 
object or member belonging to a set. 


Below is a matrix for the ticket prices. 


Ss 7 
6 8 
9 Ill 


Notice that the entries in the table above correspond to the elements in the 
matrix. 


The table below shows the number of items sold during the first 
day of a school fundraiser. 


Items Sold on First Day 
Item Medium Large 
T-shirts 10 7 
Hats 3 2 
Sweatshirts 4 9 


1. Model Use the data in the table to create a matrix that represents the 
situation. 


2. Explain how to use the matrix to calculate the total number of 
sweatshirts sold during the first day of the fundraiser. How many 
sweatshirts were sold? 


The dimensions of a matrix with m rows and n columns are m x n. Each 
element has a specific position in the matrix that is relative to its row and 
column. 


Complete the statements. Refer to the matrix of the number of items sold 
during the school fundraiser’s first day. 


~. 
. 
` 


ce \ E . The matrix h r n 
S Online Connection 3 emal as ows and 
www.SaxonMathResources.com 4. The dimensions of the matrix are ——— Žž . 
- Esm 
i AW 
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columns. 


5. The element in the third row, second column is___— ~ . i; 
6. Describe the dimensions of a matrix representing data about a school K 


fundraiser with five types of items available in four different sizes. 


Since matrices are a method of organizing information, sometimes they are 
added or subtracted to get new information. Matrices that have the same 
dimensions can be added subtracted. 


Caution 


Matrices can be added 
or subtracted only if they 


have the same number The table shows the number of items sold during the second day of the 
of rows and the same 


number of columns. fundraiser. 
Items Sold on Second Day 
Item Medium Large 
T-shirts 8 3 
Hats 1 5 
Sweatshirts 4 7 


7. Generalize Explain how to find the total number of large hats sold 


Graphing during the first two days of the fundraiser. 


Calculator Tip 8. Formulate Explain how to use matrices to find the total number of large 


For help with adding hats sold during the first two days of the fundraiser. 


matrices, see the . . . $ 
Graphing Calculator ma 9. Use matrices to model the sum of the items sold during the first two 


Lab 11 on page 824. l days. Then add the matrices using a graphing calculator. 


o 10. Find the difference between the two matrices. How many more 
medium hats were sold on the first day than on the second day? 


Matrix addition also has a geometric application. 


SA oeo Y Using Matrix Addition to Transform Geometric Figures 


11. Complete the following table by finding the 
coordinates of the vertices of AA BC. 


Point A | Point B | Point C 


x-coordinate -1 —2 


y-coordinate —l —2 


12. Use the data in the table to create matrix A. 


2: 
2 2 9; 


13. Using a graphing calculator find the sum A + B, when B = | 


14. Use the elements of A + B as the coordinates of the vertices of AA'B'C'!. 
Plot the vertices of AA'B'C' to create a graph of the triangle. 


\ 15. Write Describe the relationship between AABC and AA'B'C’ 


16. What matrix would translate AA BC one unit to the left and three units 
down? 
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17. What matrix was used to translate AA BC to AA’B’C’ using matrix 
addition? 


You can also transform a geometric figure through scalar multiplication. 
Scalar multiplication multiplies a matrix A by a scalar c. To find the 
resulting matrix cA, multiply each element of A by c. 


>on » Using Scalar Multiplication to Transform 
Geometric Figures 


18. Predict Use matrix A from the previous Exploration. What would be 
the effect of multiplying each element in matrix A by 2? 


19. Find the matrix 2A using a graphing calculator. 


20. Use the elements of 24 as the coordinates of the vertices of AA"B"C", 
Plot the vertices of AA"B"C" to create a graph of the triangle. 


X21. Write Describe the relationship between AABC and AA"B" C". 
22. What matrix would create a triangle one-fourth the size of AA BC? 
23. Describe the relationship between AABC and AA’B'C’. 
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Investigation Practice 


The first table shows how much money Abram and two friends earned doing 
chores last summer. The second table shows how much money they made this 
summer. 


Money Earned Last Summer 


Mowing Lawns | Washing Cars | Babysitting 


Abram $15 $55 $0 
Paul $75 $10 $30 
Leila $20 $40 $35 


Money Earned This Summer 


Mowing Lawns | Washing Cars | Babysitting 


Abram $25 $60 $10 
Paul $85 $20 $35 
Leila $30 $60 $40 


a. How can matrices be used to calculate how much more money each person 
made during the second summer? 


za b. Use a matrix operation to display the additional money each person made 
during the second summer. How much more money did Paul make during the 


second summer than the first? y 
4 
A D 
c. Use scalar multiplication to find the vertices of a A 
quadrilateral whose area is one-fourth of the quadrilateral E x 
shown. =, 3 
z 2 
—4 
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